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EFFICIENCY !! 


Ever the Goal of the Progressive 
Manufacturer 


EFFICIENCY!! 


Ever the Need of the 


Service Man 

































EFFICIENCY !! 


Ever Necessary to 
Flawless Reception 
in the Home. 


SPEED 


Gives this and more....With 
Radio's Premier Tube Developments 


TRIPLE-TWIN * TELEVISION » FOTO-LECTRIC 
TUBES 


Write for latest free bulletins—Turn to Page 256A 
for our Card—Keep up with progress by contact with 


SPEED! 


CABLE RADIO TUBE corp. 


230-240 NO.NINTH $T. BROOKLYN, N.Y. 
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Youare given a thorough train- 
ing in Radio at Coyne—in 10 
short, pleasant weeks by 
actual work on real Radio, Tele- 
vision and Sound equipment. 
We don’t waste time on useless 
theory. We give you.ihe prac- 
tical training you will need. 


All Practical Work at Coyne 


You are not trained by book study 
at Coyne. We train you on a great 
outlay of Radio, Television and 
Sound equipment—on scores of 
modern Radio Receivers, huge Broadcast- 
ing equipment, the very latest Television 
apparatus, Talking Picture and Sound Re- 
Production equipment, Code Practice 

ulpment, ete. You don’t need advanced 

ucation or previous experience. We give 
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* RADIO 


Don’t spend your life slaving away in some dull, hopeless job! Don’t be sat- 
isfied to work for a mere $20 or $30 a week. Let me show you how to make 
gmoney in Radio—the “growing, biggest field on earth! 


JOBS LEADING TO SALARIES 
OF $50 A WEEK AND UP! 


Jobs as Designer, Inspector and Tester—as Radio Salesman and in Service 
and Installation Work—as operator or Manager of a Broadcasting Station— 
as Wireless Operator on a Ship or Airplane, as a Talking Picture or Sound Ex- 
pert— HUNDREDS of OPPORTUNITIES for fascinating, well-paid Jobs? 






B.C.Lewis, Pree. Radio Division 


Coyne Electrical School 


10 Weeks of Shop Training 
At Coyne in Chicago 


you—right here in the Coyne Shops 
—the actual practice and experience 
you’ll need. 


TELEVISION 


Is Now Here! 


And TELEVISION is already here! Soon 
there’ll be a demand for THOUSANDS of 
TELEVISION EXPERTS! The man who 
learns Television NOW can have a real 
future in this great new field. Get in on 
the ground-floor of this amazing new Ra- 
dio development! Learn Television at 
COYNE on the very latest, newest 
Television equipment. 


Talking Pictures r 
A Great Field 
Talking Pictures and Public Address 
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Address..... eeccrccccesooccccscccceoes - 
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H.C. LEWIS, President >, “T 
Radio Division, C Eh trical School 

500 S. Paulina St., Dept. 72-8H Chicago, Ill. i 
Dear Mr. Lewis:— l 


man. Here is a great new field of Radio 
that has just started to grow! Prepare 
NOW for these marvelous opportunities! 
Learn Radio Sound Work at Coyne, 
on actual Talking Picture and Sound 
Reproduction equipment. 


Coyne is 32 Years Old 


You get Free Employment Help as 
long as you live. And if you need part- 
time work while at school to help pay ex- 
mses we'll gladly do all we can to get it 

or you if you will tell us your problems. Coyne is 
32 years old! Coyne training is tested—proven be- 
ond all doubt. You can find out ern ABSO- 

‘ UPON FOF. 

FREE BOOK, telling all about jobs— 
ealaries—opportunities. Mail coupon—NOW! 
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Features of the 
Scott Allwave Deluxe 


MR 
15-550 Meters 


Includes major European, Asiatic, Aus- 
tralian, African, South American and 
Domestic voice stations. 


Single Dial 
Tunes both R. F. and Oscillator cir- 
cuits in perfect alignment automatic- 
ally from 15 to 550 meters—without 
trimmers. 


No Plug In Coils 
Coils are not tapped. Entirely new 
system—actually MORE efficient than 
plug in coils. 

New Class A 

Linear Amplifier 
Gives perfectly uniform response to 
all frequencies from 30 to 8000 cycles 
at low as well as at high volume. 

Twin Speakers 


Give actual reproduction to the per- 
fect, linear output of the amplifier. 


Non Oscillating 


100 per cent shielding enables use of 
maximum sensitivity without annoy- 
ance of oscillation. 


The 
SCOTT 
ALLWAVE 

DE LUXE 


15-550 meter 
up 





for 








OCTOBER, 


posttively GUARANTEED 
to give ACTUAL 
world-wide reception 


There is no question—no doubt—no gamble in 
the purchase of a Scott Allwave Deluxe. No 
mere hope, to be followed by bitter disappoint- 
ment. You KNOW—before you spend your 
money for a Scott Allwave Deluxe—exactly 
what you are going to get in performance. 
You KNOW you will hear England, France, 
Germany, Spain, Australia, South America and 
many more of the 300 intensely interesting for- 
eign stations regularly received by owners of 
Scott Allwave Deluxe receivers. You know these 
things, before you buy because this receiver is 
positively guaranteed to give you actual world- 
wide reception...every day... regardless of 
which state you live in! 


Why This Amazing Guarantee 
Is Possible 
It might seem strange that no one else can offer 
the purchaser such absolute certainty of satis- 
faction on the subject of foreign reception. Yet 
it is not strange when all the facts are under- 
stood, because... only the Scott Allwave Deluxe 
has the electrical characteristics that make 


THE E. H. SCOTT RADIO LABORATORIES, 
Dept. RC10 


4450 Ravenswood Avenue 








possible an absolute guarantee of actual world- 
wide reception. Only the Scott Allwave Deluxe 
has a sensitivity of 4-1000ths microvolt per 
meter at 1400 K. C.! That’s one reason. The 
second is that the Scott Allwave Deluxe is the 
ONLY receiver having such a low natural 
noise level that the 4-1000ths microvolt per 
meter sensitivity can be used to yield loud, clear 
reception over distances up to 10,000 miles! 


Send for PROOF! 


A great independent laboratory has charted 
the sensitivity, selectivity and tone of the Scott 
Allwave Deluxe. These charts PROVE, beyond 
any question of doubt that the Scott Allwave 
Deluxe will POSITIVELY give you the foreign 
reception you want...the 90 channel broad- 
cast selectivity you want, and the tone you 
want. Send today for this convincing PROOF 
... then, you will understand fully why the 
Scott Allwave Deluxe is the only receiver that 
CAN be sold with a definite, unconditional 
guarantee of actual, world wide reception. Clip 
the coupon. Mail it at once. 


INC. 
* Chicago, Illinois 





E. H. SCOTT RADIO LABORATORIES, INC. 
4450 Ravenswood Ave., Dept. RC10 Chicago, IIL. 


Send me fully detailed technical description of the new Scott Allwave Deluxe. 
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WiLL TRAIN You AT HOME 


Many Make ‘50 to'l0O a Week | Ac 
in Redio-- the Field With a Future } for 














My book, “Rich Rewards in Radio,” gives you full information on the opportunities Y¥ 
in Radio and explains how I can train you quickly to become a Radio Expert through 

Broadcasting Stations employ trained men con- my practical Home Study training. It is free. Clip and mail the coupon NOW. Radio's S$} 
tinually for jobs paying up to $5,000 a year. amazing growth has made hundreds of fine jobs which pay $50, $60, $75, and $100 a week. 


Hold 3 
vou quick]; 


Radio—the Field With a Future oto 


Many of these jobs may quickly lead to salaries as high as $125, $150, and $200 a week. 





Ever so often a new business is started in this country. You have seen how the men ce under 
and young men who got into the automobile, motion picture, and other industries when they e-half 
were started had the first chance at the big jobs—the $5,000, $10,000, and $15,000 a year harge. 
jobs. Radio offers the same chance that made men rich in those businesses. It has already greatest de 
made many men independent and will make many more wealthy in the future. You will be and develo 


kicking yourself if you pass up this once-in-a-lifetime opportunity for financial independence. 


Many Radio Experts Make $50 to $100 a Week 


In the short space of a few years 300,000 Radio jobs have been created, and thousands 
more will be made by its future development. Men with the right training—the kind oi 


Le 





————— training I will give you in the N.R.I. Course—have stepped into Radio at 2 and 3 times I'll gin 

Police Departments are finding Radio a great their former salaries. Experienced service men as well as beginners praise N.R.I. training fJyour choic 

aid in their work. Many good jobs have been for what it has done for them n these st 

made in this new field. ‘ ? ° S al 
3} Sou 





Many Make $5, $10, $15 a Week Extra camer 
In Spare Time Almost At Once 


My Course is world-famous as the one “that pays for itself.” The day you enroll I Your 


send you material, which you should master quickly, for doing 28 Radio jobs common in _ 1 will 
most every neighborhood. Throughout your Course I will show you how to do other institute, | 
repair and service jobs on the side for extra money. I will not only show you how to do Course 11 
the jobs but how to get them. I'll give you the plans and ideas that have made $200 to ihe resou 


$1,000 a year for N.R.I. men in their spare time. G. W. Page, 110 Raleigh Apts., Largest 
Nashville, Tenn., writes: “I made $935 in my spare time while taking your Course.” My 
book, “Rich Rewards in Radio,” gives many letters from students who earned four, five, Find ( 
and six times their tuition fees before they graduated. 
































. fp ‘a . One c 
Spare time set servicing pays many N.R.I. - a oon 
men $200 to $1,000 a year. Full time men I 
make as mach as $65, $75, $100 a week. Get Ready Now for Jobs Like These started hu 
: _ : é sat bright f 
=== : a Broadcasting stations use engineers, operators, station managers and pay up to $5,000 ‘oh 4 a 
a year. Radio manufacturers employ testers, inspectors, foremen, engineers, service men, ae ot 
, buyers, and managers for jobs paying up to $6,000 a year. Radio dealers and jobbers a ee ‘ly 
3 . (there are over 35,000) employ service men, salesmen, buyers, managers and pay up to com tone 
$100 a week. Talking pictures pay as much as $75 to $200 a week to men with Radio a ene 
training. There are hundreds of opportunities for you to have a spare time or full time a ae 
Radio business of your own—to be your own boss. I'll show you how to start your own 
business with practically no capital—how to do it on money made in spare time while 
learning. My book tells you of other opportunities. Be sure to get it at once. Just 
clip and mail the coupon. 
Have STARTED MANY IN RADIO AT 2 aX? 3 TimMES 
$800.00 


Talking Movies—an invention made _ possible 
by Radio—employs many well trained radio 
men for jobs paying $75 to $200 a week. 


In Spare 


Time Station WOS 





i 
Chief 
Engineer ? 














i ‘ , « 1 
“I spent fifteen years as traveling “Money could not pay for what I I peve a a a. anc , 
xi ° retting a good salary as ef bs Before taki 
salesman and was making good got out of your course. I did not gineer of Radio Station WO He e Ae u 
> ould see > oppor ° 2 ry Ww adio fi 
money but could see the opportuni know a single thing about Radio Pag A Beg a te 
ties in Radi Believe me I am before I enrolled, but I have made = 00 a pean. Bel . i we 
tadio, my work was, ™ i 
sor or ave ade m ) : j Sige 
not rry, for I have made more $800 in my spare time although a drudgery—it is now a pleasu is efit 
ee ae ae ee . my work keeps me away from home All of this is the result 3 ‘ = and poi 
N ini tud OUT s€ 
made more than $4100 each month . @« N.R.I. training and stu 
ti from 6:00 A.M. to 7:00 P.M clsieh te te te eidinates, 0 hove te 
and it really was your course that 8 one 
es Every word I ever read about your est I have yet seen. You got , 
as ae. 5 a ore t i *__ Ito my first important  positior wt me, for 
T t field £ at uch for N.R.I."—J. G Dahlstead, ourse IT have found true."’—} n H. H. Lance, Radio Station WOS & period 
elevision—the coming field of many gre iii : : ; Haga s 2 et 8 
adio § c ¥ cbse oil j optor onnsylvania., Jefferson City, Missouri 
opportunities— is covered by my course. Radio Sta. KYA. San Francisco, Ca I. Leiby, Jr., Topton, Pe : e Sandusky § 


196 RADIO-CRAFT for OCTOBER, 1932 RADIC 








k 
e 


lities 
ough 
dic y's 
veek, 


veek, 


men 
they 
year 
eady 
ill be 


ence, 


X. 


sands 
id of 
times 
ining 


‘oll I 
on in 
other 
to do 
U0 to 
\ pts., 

My 
five, 


$5,000 
men, 
bbers 
up to 
Radio 
time 
’ own 
while 
Just 











You Can Learn at Home in Your 
Spare Time to be a Radio Expert 


Hold your job. There is no need for you to leave home. I will train 
vou quickly and inexpensively during your spare time. You don’t have 
to be a high school or college graduate. My Course is written in a clear, 
nteresting style that most anyone can grasp. I give you practical experi- 
ence under my 50-50 method of training—one-half from lesson books and 
ne-half from practical experiments with equipment given without extra 
harge. This unique and unequalled method has been called one of the 
sreatest developments in correspondence Radio training. N.R.I. pioneered 
and developed it. It makes learning at home easy, fascinating, practical. 


Learn the Secrets of Short Wave, 
Television, Talking Pictures, 
Set Servicing, Broadcasting 


I'll give you more training than you need to get a job—I'll give you 
your choice, and not charge you extra either, of my Advanced Courses 
on these subjects—(1) Television, (2) Set Servicing and Merchandising, 
3) Sound Pictures and Public Address Systems, (4) Broadcasting, 
Commercial and Ship Radio Stations, (5) Aircraft Radio. Advanced 
specialized training like this gives you a decided advantage. 


Your Money Back if You are Not Satisfied 


I will give you an agreement in writing, legal and binding upon this 
lnstitute, to refund every penny of your money upon completing my 
Course if you are not satisfied with my Lessons and Instruction Service. 
The resources of the National Radio Institute, Pioneer and World’s 
Largest Home-Study Radio School stands behind this agreement. 


Find Out What Radio Offers, Get My Book 


One copy of my valuable 64-page book, “Rich Rewards in Radio,” is 
iree to any resident of the U. S. and Canada over 15 years old. It has 
started hundreds of men and young men on the road to better jobs and a 
bright future. It has shown hundreds of men who were in blind alley 
jobs, how to get into easier, more fascinating, better paying work. It tells 
you where the good Radio jobs are, what they pay, how you can quickly 
and easily fit yourself to be a Radio Expert. The Coupon will bring you a 
copy free. Send it at once. Your request does not obligate you in 
any way. ACT NOW. 


J. E. SMITH, President 
Dept. 2KX, National Radio Institute 
Washington, D. C. 








Experienced 
Radio Man 
Praises 
N. R. I. 
Course 


“elore taking your course, I had worked 
Radio for over seven years, doing 
¢ @ bit of servicing, but I realized 
Iwas in need of better training. 

the first lesson on I began to un- 
wtstand points that had me wondering. 
* course has taught me what I could 
‘ have learned otherwise and I would 
take many times the price it has 
“st me, for the knowledge I have gained. 
4 Period of nine months, I have made 
* least $3,500."°—c, J. Stegner, 28 So. 
imdusky St., Delaware, Ohio. 
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Act Now --- Mail Coupon Below 
for Free Book of Facts and Proof 





Act now and receive in addition to 
my big free book “Rich Rewards in 
Radio,” this Service Manual on 
»% C., A. C., and Battery Operated 
sets. Only my students could have 
this book in the past. Now readers 
of this magazine will receive it free. 
Overcoming hum, noises of all kinds, 
fading signals, broad tuning, howls 
and oscillations, poor distance recep- 
tion, distorted or muffled signals, 
poor Audio and Radio Frequency am- 
plification and other vital service in- 
formation is contained in it. Get a 
free copy hy ‘mailing the coupon be- 


low. ACT NOW. 








ReusGidenanseaisamenesemenesenes 


SPECIAL Radio Equipment 
for Broad Practical Experien 

Given Without Extr. Charge 
a — 

My Course is not all theory Vu 
show you how to use my special Radio 
equipment for conducting experiments 
and building circuits which illustrate 
important principles used in such well- 
known sets as Westinghouse, General 
Electric, Phileo, RB. C A., Victor 
Majestic, and others You work out 
with your own hands many of the 
things you read in our lesson books 
This 50-50 method of training makes 
learning at 
home easy, 
interesting, 
fascinating, 
intensely 
practical, 




















Clip and mail NOW for 
FREE INFORMATION 


J. E. SMITH, President 


National Radio Institute, Dept. 2KX 
Washington, D. C. 


Dear Mr. Smith: I want to take advantage of your 
Special Offer. Send me your Service Manual “Trouble 
Shooting in D.C., A.C. and Battery Sets” and your book 
“Rich Rewards in Radio,” which explains Radio’s Oppor- 
tunities for bigger pay and your method of training men 
at home in spare time. I understand this request does 
not obligate me. 





“ ” 
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96 PAGES 


OF NEW DATA HAVE 
BEEN ADDED TO THE 


OFFICIAL REFRIGERATION 


SERVICE MANUAL 


To bring this useful service manual right up-to-date, Mr. L. K. Wright, the Editor of the 
OFFICIAL REFRIGERATION SERVICE MANUAL, has added a wealth of entirely 
new material on electric refrigerators. This new section, which totals 96 pages, has contained 
therein dozens of new models of recent manufacture which have been placed on the market 
during the past few months and in addition, information regarding improvements on older 
models. As usual every refrigerator has been accurately described from the viewpoint 
of servicing—diagrams to illustrate the essential parts, and simplified so that repairs can 
easily be made. 


NO EXTRA COST FOR THIS MATERIAL 


The addition of these new pages will not increase the cost of the book to those who order 
their copy now. With the inclusion of more pages, the OFFICIAL REFRIGERATION 
SERVICE MANUAL will have over 1,200 diagrams and over 450 pages. Its flexible, loose- 
leaf binder accommodates the extra pages very easily. When the material has been placed in 
the manual, you will have a complete 1931-1932 OFFICIAL REFRIGERATION 
SERVICE MANUAL 


Radio Service Men—Turn Idle Hours Into Profit by Servicing 
Electric Refrigerators with the aid of this New 
and Complete Service Manual. 


HE idea of electricians, radio service men and other mechanically inclined men, servicing 
refrigeration units is self-evident and the thought has occurred to perhaps untold 
thousands ever since electric refrigeration started. Yet nothing was done, because the 
average man knows little or nothing about refrigeration. Compared with servicing a radio 
set or wiring a home for electricity, the servicing of a refrigerator is absurdly simple, 





NOW «> 


OVER 1,200 DIAGRAMS 


once you get the hang of it. 


The OrrictAL REFRIGERATION SERVICE 
MANUAL has been edited by L. K. Wright, 
who is an expert and a leading refrigeration 
authority. He is a member of the American 
Society of Mechanical Engineers, American 


450 Pages 
Flexible Looseleaf Binder Society of Refrigeration Engineers, The 
National Association of Practical Engineers, 


° etc. 
Complete Service Data In this Refrigeration Manual every page 


is profusely illustrated; every refrigerator 
part is carefully explained; diagrams are 
furnished of every known machine; special 
care is given to the servicing end. The tools 
needed are illustrated and explained; there 
are trouble shooting charts, and other ser- 
vice data. 

Remember there is big money in the re- 
frigeration servicing business. There are 
thousands of firms selling refrigerators 
every day and they need to be cared for 
often. Eventually there will be more re- 





frigerators than radios. Why not increase 
your earnings with a full or spare time 
business by servicing refrigerators. 

Here are some of the important chapters: 


Introduction to the Refrigeration Servicing 
susiness 

History of Refrigeration 

Fundamentals of Refrigeration 

Description of All Known Types of Refrigera- 
tion. 

Service Tools and Shop Equipment 

Motors 

Trouble Shooting 

Unit Parts, Valves and Automatic Equipment 

Makes and Specifications of Units 

Manufacturers of Cabinets 

Refrigerants and Automatic Equipment 

and Many other Important Chapters. 


Several thousands of copies of the Orrictat 
REFRIGERATION SERVICE MANUAL have beet 
sold; and there still remains the greatest 
opportunity for thousands more to learn how 
to make more money in a short time through 
openings in this new field. 
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| | GERNSBACK PUBLICATIONS, Inc. RC-10-32| | 
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(check, stamps or Money Order accepted for | 
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BADIO-CRAFT 


The Seasons Big Radio Sensation / 


lOTUBLQO® 


f 
ALL'WAVE Assemble 
All the New q pn 


1933 FEF SATUS Z 


HAT a radio! One complete 16- 

tube chassis with one dual-ratio 

dial—new Super-Hetero- 
dyne circuit with a range of 15 to 
550 meters . . . . STAT-OMIT 
Tuning Silencer . . . . New Class 
“B” Push-Push Power Amplifier 
, . Color-Lite Tuning . ‘ 
Full band automatic Volume 
Control . . . . Duplex Duo- 
Diode Detection . . . . Dual- 
Ratio Single Dial . . . . No 
Trimmers, No Plug-in Coils, No 
Tuning meter or Neon light re- 
quired . . . . Fractional Micro- 
volt Sensitivity . . . . Dual 
Powered (2 separate power 
Transformers) . . . . Absolute Tone Fi- 















delity . . . . 18 Tuned Circuits... . New 
Mercury Rectifier . . . . Full-Floating Variable Con- ~ § 
denser . . . . Low Operating Cost . . . . and many other 


(DAYS 
\FREE 
TRIAL 


Remember 
Every Midwest set is backed 


Deal Direct With Factory! ~ AVE by a positive guarantee of 


satisfaction or your money 


sensational new features. The new Midwest 16-tube set actually 
uses less current than previous sets of 8 and 10 tubes. A bigger, better, 
more powerful, more selective, finer toned radio than you’ve ever seen before 
.... Offered at an amazingly low price direct from the big 
Midwest factory. Mail the coupon or send name and address on a 
postal for all the facts. 










Don’t be satisfied with less than a Midwest 16-tube A. C. back. 30 DAYS FREE 
radio. A receiver covering only the regular broadcast TRIAL in your own home 
waves is only half a set. Improvements in short-wave UP TO makes you the sole judge. 
programs have made ordinary broadcast sets obsolete. Midwest, now in its twelfth 





The Midwest gives you regular, foreign, police and ama- successful year, offers big- 
teur broadcasts in one single dial set. No converter or ger, better, more powerful, 
Complete Line any extra units required. % more sensitive radios at low- 
of New Consoles Remember, you buy DIRECT FROM THE MAKERS. er prices than ever before. 
ain Gn. middlemen’s profits to pay. You get an absolute guar- TERMS The coupon or a_ postal 
inthe fon doins a Sttee of satisfaction or money back. You try any Midwest brings you big new catalog 
signs. Mail the couvon 30 DAYS before you decide to keep it. Then, if you wish, as low as and complete infor- 

Learn ee ae tne ace you can pay in small monthly amounts that you'll scarcely $5° DOWN mation. Mail it 
30% to50% onablgpow- miss, Mail coupon for full details or write us a postal. NOW! 


Girect ‘from the factory. 
Read These Letters From Midwest Owners 
BATTERY Just two of the thousands of letters praising Midwest Radios. 






















RADIOS Gets France, Spain, Italy, Japan W8XK—W3XAL—WIXAZ—W2XAF 
“Have received foreign short-wave I am very much satisfied in every 
stations such as FYA, France; EAQ, way with my Midwest — I heard 
Using the New Madrid, Spain; 12 RO, Rome, Italy; Sydney, Sunday 3.00 M. alse 
AIR CELL and last but not least, JIAA, Tokyo, W8XK; WSXAL; W1X Ad: W2XAF; 
Japan. I really think the Midwest in the evening. On the regular band 
BATTERY set is a miracle.’ have some 55 stations so far. 
A. F. GRIDLEY, Aug. Balbi, 1427 Myra Ave., * 
Sarasota, Fla. Los Angeles, Calif. si3 30 ws ee Os 
perm at on 3%,0-5** caer: 
Investigate! Mail Coupon NOW! Cnc” ssesthet cate pert a ° 
Get the Midwest catalog Learn the facts about Midwest 9, 12 and 16-tube ALL- snout ne * sour 4s 
WAVE sets. Learn about our sensationally low factory prices, easy payment ~~ ur gilts bs . 


plan and positive guarantee of satisfaction or money back. Don’t buy any 
radio until you get the ~ 4 new Midwest catalog. Just sign and mafl the 
coupon, or write us a postal. 


MIDWEST RADIO CORP. \ ee 


DEPT. 111 (Est. 1920) CINCINNATI, OHIO 
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SILENT TUNING-::- 


The weakest carrier wave is registered on the 
signal indicator and can be tuned with precision 
and perfect silence without disturbing atmos- 
pheric noises. 


SIGNAL INDICATOR 


A meter directly above the dial indicates, not 
only the weakest signal, but allows the operator 
to tune into a signal perfectly. Guess work is 
entirely eliminated. Comparative signal strength 
is indicated. 


UNDISTORTED HIGH 
AMPLIFICATION: 


Three stages of push pull with new system of 
twin-grid detection allows tremendous undis- 
torted amplification of the high gain I. F. 
amplifier. The handling power of this system 
seems to be unlimited and tremendous volume 
on weak signals can be had if desired. 


AUTOMATIC VOLUME 
CONTROL:::-:: 


There are two paramount advantages in good 
automatic volume level. First, in tuning from 
weak to strong signals; and secondly, in holding 
a steady volume level on fading stations which 
is so common in short wave reception. The 
effect of this new Lincoln feature is so effi- 
cient that a near-by stroke of lightning registers 
only a muffled sound in the speaker; it has the 
same effect on all sharp electrical interference. 


NEW FIDELITY 


Twin-grid detection preceded by push pull in- 
put I. F. transformers and followed by two 
stages of transformer coupled push pull stages, 
produces an undistorted register of a wide band 
of frequencies, giving a perfectly balanced out- 
put with realism hard to associate with radio. 


All of the new reactions in the SW-33 model 
are what we all have wanted for years,—they 
are here for you today—thanks to Lincoln’s 
foresight in radio possibilities. 














THE NEW DEVELOPMENTS 


have made the new DeLuxe SW-33 just about as ideal a receiver as one 
could hope to own. The use of five variable mu tubes controlled by th: 
new twin grid second detector and followed by two transformer coupled 
push pull stages has opened the gates to new ideas of enjoyable distant 
reception. 

The signal indicator locates carrier waves which are difficult to hear; 
many times the carrier is not being used or modulated as is the case in 
transatlantic phone. The signal indicator registers these silent carriers 
and enables you to be accurately tuned, ready for the voice to be heard. 


WHEN THIS CARRIER IS TUNED, ATMOSPHERIC NOISES 
ARE REDUCED TO A MINIMUM, AUTOMATICALLY. 


Distant stations can be tuned silently, and volume then brought 
up to desired strength (volume control does not affect sensitivity). 
Perfect volume level on short wave stations is another great asset in 
the new Lincoln. If you have ever tuned in a foreign short wave 
station, or even many of our short wave stations in the U.S.A., you 
will appreciate the great value of uniform volume level. 

The performance of Lincoln equipment has been known the world 
over for years. Its use by Polar Expeditions, broadcasting stations, both 
domestic and abroad, U. S. Naval Station operators, and hundreds of 
super critical DX fans, has proved Lincoln’s exceptional merit. 

Complete equipment consists of chassis, power equipment, auditorium 
type speaker and complete set of laboratory tested tubes. Chassis is 
finished in highly polished nickel over copper and presents a handsome 
appearance. Precision laboratory construction is employed throughout, 
and every receiver is tested on distance before shipment. 

Write for description of new developments and new sales plan which 


overcome the present defects in the present custom built radio 
merchandising. 
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i feges a 


De fuxe Receivers 


LINCOLN RADIO CORPORATION 
Dept. RC-10, 329 S. Wood St., Chicago, Ill. 
Please send information on [JA.C. [] D.C. receivers. 


Name 
Address 


City - . State 
Print name and address plainly 
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RADIO 


IN EUROPE 


An Editorial by HUGO GERNSBACK 


OR the purpose of making an intensive study of radio 
and television conditions as they now prevail in the 
foremost European countries, I recently visited Ger- 
many, France, England and Belgium. 

Every facility was placed at my disposition, and in the 
course of my travels I visited every important radio and 
television laboratory on the continent. I also had numerous 
occasions to personally operate a number of radio receivers 
in all the countries visited. 

In my opinion, the present radio conditions abroad may 
be best summed up in a single word—‘“Deplorable.” The 
general quality of the European programs is, as a rule, 
mediocre. There are good features, and in some cases 
excellent ones, to be sure, but they are few and far between. 
What music there is, as a rule, is good, but European broad- 
casts suffer from entirely too many talks. Surprising as 
it may seem, there is no such thing as a continuous pro- 
gram from early morning (5.45 A.M.) until after mid- 
night (1 A.M.)—even by large stations—such as American 
listeners are accustomed to. Even the big stations go off 
the air for hours at a time. There is also not the snap 
and go to the average European stations that we are accus- 
tomed to in America. They take things easy, and a few 
minutes wait—anywhere from 3 to 10 minutes—between 
programs means nothing to the European broadcaster. 

But when it comes to radio reception in Europe, the con- 
ditions—to the American—are not only deplorable but cha- 
otic. It is practically impossible to listen to a radio pro- 
gram in the large cities, such as in Berlin, Paris, or London. 
The amount of man-made interference is simply terrific, 
and at present no steps seem to have been taken to remedy 
this sad situation. Time and again I have tried to listen 
to programs in these various cities, but found it absolutely 
impossible to do so, particularly at night; but even in the 
daytime, listening often became impossible. In the country 
districts, conditions are somewhat better so far as man- 
made static is concerned, but all to no avail, because of 
the present European radio chaos. 


In the United States we have the Federal Radio Com- 
mission, which polices the various wavelengths so efficiently 
that broadcasters must remain on their allotted frequency. 
In Europe, there is no central authority to enforce this 
prime radio rule, that is, that radio stations must stay on 
their assigned wavelength. Berne (Switzerland) is sup- 
posed to regulate the stations, but in practice, broadcasters 
do much as they please. 


The result is that there is a terrific amount of interfer- 
ence between the stations where wavelengths overlap. This 
naturally gives rise to heterodyne whistles, and only rarely 
is a program free from such annoyances. Of course, we 
have heterodyne whistles on some of our stations in the 
United States, too, but generally these stations are in what 
is termed the “graveyard” wavelength, below 250 meters. 
In Europe, there are heterodyne whistles on the best fre- 
quencies, and it is seldom that you can select a wavelength 
that is free from this annoyance. This, of course, accounts 
for the fact that the average receiver in Europe consists 
of but three tubes. When you talk to Europeans of an 
eight, ten or twelve tube receiver, they cannot ‘conceive of 
such a thing. Indeed, if you had such a receiver in Europe 
it would be useless. The amount of interference that the 


higher sensitivity would bring in would make listening 
quite impossible. I listened to a few six and eight tube 
superheterodynes in some radio laboratories, and it was 
absolutely impossible to keep the set on for more than a 
few minutes as the din and racket was so nerve racking 
that it became positively hopeless to listen to it. 

Indeed, as a general thing I found that Europeans who 
had been in the United States and who had owned or used 
radio sets here, do not own radios in Europe now. The 
explanation usually was that after being accustomed to 
American radio reception, they found themselves unable 
to listen to European programs with their eternal talks, 
their accompanying noises, and preferred to be without 
radios rather than listen to the assorted din. 

I have never been a friend of our American radio prac- 
tice whereby programs are sponsored by advertisers, and 
where advertising blurbs clutter the air all too frequently. 
Of course, in Europe there is little advertising on the air; 
practically all broadcasting stations being owned by the 
various governments. However, after listening night after 
night, for three weeks, to the European radio pande- 
monium, I am certain that American radio listeners, if 
they had been treated to a like experience, would forget 
their present antagonistic attitude toward our radio pro- 
grams and come to the conclusion—as I have—that after all 
is said and done, American radio, today, is so far above 
that of Europe, that a comparison becomes silly. 

As I have mentioned before, the average European radio 
set is composed of three tubes. In fully 80 percent of the 
sets, regeneration by the tickler method is still being used. 
This means that the sets produce the same sort of howls 
and cat music that we had to contend with up to about 
1928. Of course, since that time, we have not had sets 
that whistle and howl, but in Europe, such sets are still 
the usual thing. The condition is aggravated also by the 
fact that all European sets must tune up to the higher 
wavelengths of over 2,000 meters, as some of the best sta- 
tions are broadcasting on these frequencies. This makes 
elaborate switching arrangements necessary, which switches 
have not been worked out very happily in Europe so far. 

Speaking broadly, it may be said that a great majority 
of the sets are of the regenerative and tuned radio-frequency 
type. Only very recently have superheterodynes been in- 
troduced, but so far, only a very small percentage of the 
receivers sold are what might be termed modern sets, such 
as we know in the United States. 

As to the general appearance of the sets, they are of the 
1928 vintage, according to American standards, and they are 
practically all of the table-model type. While it is possible 
that someone is building consoles in Europe—I saw hun- 
dreds of sets and operated dozens of them—I never glimpsed 
at a single console during my whole stay in Europe. All the 
sets I saw, with but one exception, had separate loud- 
speakers, such as were in vogue in the United States in 
1926-28. In Europe, the radio set is still just a radio set, 
and no one seems to know what radio furniture is, such as 
we know the term here. 

Summing up, it may be said that radio in Europe today 
is just about five years behind us, and it has been so ever 
since it started abroad. It is also quite likely to remain 
so, due to present economic conditions, and the slower 
adaptability of Europeans to new ideas. 
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Fig. A 
Front view of the completed receiver. 
schematic circuit below. 


HILE there are many good re- 

ceivers available today, at the 

suggestion of Rapto-Crart, the 

author constructed a 9-tube re- 
ceiver of the superheterodyne type, util- 
izing all the new tubes that would be 
practically beneficial; a band-pass an- 
tenna system, to provide sufficient selec- 
tivity for those located in metropolitan 
areas; automatic volume control; and a 
diode detector. The sensitivity of this 
receiver is in the neighborhood of 1 micro- 
volt-per-meter, which should more than 
satisfy the most ardent DX fan, and at 
the same time enable distant stations to 
be received with ease. 

If the instructions given in this article 
are followed, then the entire set may be 
built for about twenty dollars, assuming 
nothing in the “junk box” but a few tools. 


The Circuit 


A study of the circuit diagram of Fig. 1 
reveals that a total of 9 tubes are used, 
including the rectifier. Starting at the 
antenna, a band-pass tuning unit feeds 
the signal into the receiver proper. The 
output of the first R.F. tube is loaded by 
a choke, L4, which resonates at a fre- 
quency just below the broadcast band. 
Coupling to the first detector, or modu- 
lator tube, is made via a small, mica 
fixed condenser, C24. With this resonant- 





Complete schematic circuit of the receiver. 
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The designations refer to the 


choke arrangement, 
maximum output is 
secured from the R.F. 
stage, V1, over prac- 
tically the entire 
broadcast band. 

Oscillator tracking is accomplished by 
means of a series of padding condensers, 
C3A and C4 in the diagram. However, 
best results will not be secured unless 
care has been taken in the construction 
of the coils. 

An interesting feature of this receiver 
is the fact that the oscillator is coupled 
to the first detector both conductively and 
inductively; conductively by means of the 
common resistor in the cathode leads of 
the oscillator and first-detector; and in- 
ductively through the physical location of 
the two sets of windings, that is, the os- 
cillator and _ first-detector secondaries. 
Both of these coils are wound on the same 
tube and separated by about ¥, inch. 

Extremely high gain is obtained in the 
I.F. stages by virtue of the fact that both 
the primary and secondary of each I.F. 
transformer is tuned; and since there are 
three such transformers, there are six 
tuned circuits in the I.F. stages alone. 
In view of the fact that the receiver is 
equipped with A.V.C., the sensitivity of 
the various tuned stages varies with sig- 
nal strength. This is so in the first R.F. 
and first I.F. stages; the second I.F. stage 
is not in the A.V.C. connection and con- 
sequently works at high sensitivity at all 
times. A local-distance switch is used, in 
series with a resistor, R14, to decrease the 
gain of the second LF. stage. 


CnHassrs 


Fig. 1 
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BUILDING AND OPERATING 


AN ULTRA- 
MODERN SUPER. 


By CLIFFORD E. DENTON 





The new Duplex-Diode Triode is used as 
the second detector. (See description of 
this tube in the Sept. issue of RApto-Crart, 
—Editor.) This tube, the 55, is fed from 
the I1.F. secondary, and has both plates 
connected together in a half-wave connec- 
tion; a center tapped I.F. transformer 
must be used for full-wave detection, and 
since such transformers are not as yet 
available, the half-wave connection of this 
tube was used. This is also desirable 
since a greater voltage is available for 
A.V.C. action, also secured from this same 
tube. Hence, this tube is a combination 
diode detector, A.V.C. tube, and since it 
is equipped with an additional grid and 
plate, it also acts as an audio amplifier. 
An especially interesting feature is the 
fact that the diode portion of the tube is 
resistance-coupled into the triode portion, 
and the latter transformer-coupled into 
the push-pull output stage. 

A tone control, consisting of C20 and 
R13 is shunted across the secondary of 
the push-pull transformer to facilitate the 
accentuation of the lower register, if so 
desired. 


The Automatic Volume Control 


Automatic volume control is obtained 
in a novel manner. Tube V6, the Duplex- 
Diode Triode, supplies the voltage. Note 
that the cathodes of both the first R.F. 
and first I.F. tubes return, through grid 
bias resistors R2 and R88, directly to the 
cathode of V6. Therefore, the bias voltage 
appearing across R11 supplies the triode 
portion of V6. The voltage across R10 
supplies the potential for the tubes oper- 


REPRODUCER 


RIS 
TONE CONTROL 


“7 AF wo $e “V7 


Note the use of the new 55 in the second-detector circuit. 
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connection. 


A single evening's test convinced us of the tremendous sen- 
sitivity and selectivity of the set. Between the hours of 9 and 
10 P.M., over 50 stations were logged, and without any inter- 
ference of any sort. Local stations were tuned out in a half a 
degree on the dial, and a distant station tuned in on the 


next channel! 


We believe that this is the most up-to-date receiver ever 
described that may be constructed at home. 


ating under the influence of A.V.C. Man- 
ual control of volume is obtained by vary- 
ing the arm of the potentiometer R10. 

The time of delay of the A.V.C. action 
is about .1-second, the exact amount de- 
pending upon the accuracy of the time- 
delay circuit composed of R7 and C23. 
Additional isolation in the form of R3 
and C26 decouples the first R.F. stage 
from the remainder of the set. 


Coil Data 


Full constructional details of the coils 
are given in Fig. 2. Note that the antenna 
coil in Fig. 2A is wound in honeycomb 
fashion at one end of the tubing and is 
held in place by means of collodion and 
small pieces of adhesive tape. The three 
coils on this form are all wound in the 
same direction. 

The first-detector and oscillator coils 
are wound on a second form as shown in 
Fig. 2B, a half-inch separating the two 
coils. Care must be taken to place the 
plate winding of the oscillator on that 
end of the grid coil nearest the end of 
the tubing, as shown. The list of parts 
at the end of this article gives the name 
of the manufacturer of the coils, in the 
event the constructor desires to purchase 
them. 

Winding data for the I.F. transformers 
are given in Fig. 3. Each of the windings 
(both primary and secondary) consist of 
800 turns of No. 36 D.S.C. wire on a 
wooden core one-half inch in diameter. 
Further spacing details may be secured 
from Fig. 3. 


Construction 


The set is simple to construct although 
there are nine tubes employed; simply 
use care in mounting and soldering all 
electrical connections. Chassis specifica- 
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R Fig. 3 
Winding details of the 1.F. transformers. 





RADIO-CRAFT always attempts to bring before its readers 
the latest devices and the latest application of these devices. 
To accomplish this, we have prevailed upon Mr. Denton to 
construct the receiver described here. This receiver uses, as 
may be seen, type 58 tubes in the R.F. and |.F. stages; the new 
type 55 Duplex-Diode Triode as combination second detector, 
first A.F., and A.V.C, tube; and two pentodes in a push-pull 


tions are given in 
Fig. 4, but must be 
changed if material 
other than that speci- 
fied is used. A cad- 
mium-plated chassis 
may be purchased fully drilled and folded 
in accordance with the above specifica- 
tions. Made of steel and with welded 
joints, it presents an attractive appear- 
ance. 

Mount the sockets, band-pass coil, elec- 
trolytic condensers, four-gang tuning con- 
denser, and the power transformer on top 
of the chassis as shown in the photographs 
in Figs. A and B. Place all tube shield- 
bases on their respective sockets, and 
after this is done, mount the intermediate- 
frequency transformers. Be sure that the 
third L.F.T. has its control-grid lead run- 
ning down through the chassis to the 
plates of the 55 tube. All other material 
is mounted under the chassis. The fixed 
condensers and the resistors are sup- 
ported solely by their leads; the two 1. 
mf. bypass condensers and the push-pull 
transformer are bolted down. 


(Continued on page 237) 


Under-chassis view of the receiver. 





The simplicity is evident. 
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Constructional details of the R.F. coils. The 
band-pass unit is shown at A, and the detector- 
oscillator unit at B. 
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Fig. 4 
Complete chassis layout. The location of the parts is indicated by their respective cut-outs. 
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HIS month 

there are two 

tubes that we 

will describe. 

The first of these 

is of the automo- 

Fig. A tive type; the sec- 

ond, a special tube incorporating a power 

rectifier and radio amplifier in a single 

envelope. The latter tube, while it is not 

commercially available at this time, indi- 
cates quite clearly what the trend is. 





The 89 


The 89 is a triple-grid power amplifier 
tube of the heater-cathode type recom- 
mended especially for use in automobile 
receivers or for other types of mobile 
service. The triple-grid construction of 
this tube, with external connections for 
each grid, makes possible its application 
as (1) a class A power-amplifier triode, 
(2) a class A poweroutput pentode, and 
(3) a class B power output triode. 
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Fig. 1 
Plate-voltage—plate-current curves of the 89. 


DESCRIBING 


THE LATEST TUBES 


A new universal automotive output tube and a special combination 


amplifier and power rectifier complete this month's description of the 


latest tubes used in radio work. 


By LOUIS MARTIN 


The three-fold application of the 89, 
shown in Fig. A, to audio power-amplifier 
circuits is made possible by different con- 
nections of the three grids incorporated 
in the tube’s structure. Thus, one ar- 
rangement of grid electrodes provides a 
triode for class A service with a low am- 
plification factor, a low plate resistance, 
and a high mutual conductance; while an- 
other provides a triode with an amplifica- 
tion factor so high that negative grid bias 
is not required for its operation as a class 
B amplifier. A pair of 89’s so connected 
in a class B output stage is capable of sup- 
plying a large amount of power with rela- 
tively low plate voltage and with unusual 
overall economy of power consumption. A 
third arrangement of the grids makes pos- 
sible the use of the 89 as a class A power 
output pentode capable of giving large 
power output with relatively small signal 
voltage input. 

In class A service, the grid of the tube 
is maintained negative with respect to 
the cathode by an amount such that some 
plate current flows at all times, and such 
that the grid takes no appreciable current 
during the most positive swing of the sig- 
nal voltage. These operating conditions 
are obtained when the normal bias with- 
out signal gives sufficient operating plate 
current to permit the application of a 
peak signal equal to twice the bias value 
without reducing the plate current below 
a certain predetermined minimum value 
under the load conditions employed, or 
without swinging the grid positive. Thus, 
the value of grid signal voltage which can 
be applied to any given type of tube is 
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Fig. 2 
Curves illustrating pentode, class A operation. 


204 





2 
CONTROL GRID 
VOLTS Ec1=+25 


£* 6.3 VOLTS D.C 
iit 


$868 88388 


3s 8 





So 


0.C_ PLATE OR D.C. GRID MILLIAMPS(IboeTc:) 


© 20 40 60 80 100 120 140 160 180 200220 240 
PLATE VOLTAGE 

















limited and this results in limited power 
output. Theoretically, the maximum plat« 
circuit efficiency for class A operation is 
50 percent, assuming a sine wave input 
signal. The actual plate circuit efficien- 
cies, however, are of the order of 20 per- 
cent for triodes and 40 percent for pen- 
todes. 


Characteristics of the 89 


Figure 1 shows a family of plate 
voltage—plate-current curves of this tube 
when operated as a triode, that is, when 
the suppressor and screen-grids are con 
nected directly to the plate. The applied 
signal is then fed between the contro] 
grid and the cathode in the conventional 
manner. In Fig. 2 is shown class A oper 
ation when this tube is used as a pentode, 
that is, with the suppressor or third grid 
connected directly to the cathode and the 
screen-grid to some positive voltage higher 
than the cathode. 

In class B service, the tube is operated 
so that the plate current is practically 
zero with no grid excitation. When a sig- 
nal of sufficient magnitude is applied to 
the grid, there will be no plate current 
flow over a substantial part of the nega- 
tive half-cycle. In other words, plate cur- 
rent flows only during the least negative 
excursions of the signal voltage. A con- 
siderable amount of second and even 
higher order harmonic distortion is thus 
introduced into the power output of a 
single tube. However, with two tubes in 
a balanced push-pull circuit, the even har- 
monics are eliminated from the power 








Vena} 
GRID a, 





(CAP)CONTROL— 
GRID 
HEATER 


HEATER ‘. VIEW OF 























Fig. 3 
Curves of the 89 as a class B amplifier. 
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Fig. 5 4 
Socket connections of the new 89. 
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output. In such a circuit, therefore, two 
tubes may be employed as class B ampli- 
fiers to supply virtually undistorted out- 
put. 

In class B service it is possible to drive 
the grids of the two amplifier tubes posi- 
tive to a certain amount and still obtain 
reasonably undistorted output, provided 
that sufficient input power is available to 
supply the grid current required by the 
positive grids. This power is conveniently 
supplied by a class A power amplifier 
feeding the grids of the output tubes 
through a push-pull transformer having 
proper characteristics. Usually this trans- 
former has a step-down ratio. 

By designing class B amplifier tubes 
with a sufficiently high mu-factor, it is 
possible to operate them with zero grid 
bias, and so dispense with biasing resist- 
ors whose effect would be to produce con- 
siderable loss in sensitivity because of 
degenerative effects. Since provision for 
grid bias is unnecessary with such tubes, 
the entire voltage of the rectifier is avail- 
able for plate supply. 

Distinguishing features of this class of 
service are that very high output of good 
quality may be obtained with fairly small 
tubes operating at relatively low plate 
voltage; and that unusual overall econ- 
omy of power consumption is possible be- 
cause the plate current is very low when 
no signal is applied to the grid. To give 
these advantages, the class B amplifier 
circuit requires the use of two tubes in 
a balanced output stage preceded by a 
driver stage capable of supplying con- 
siderable undistorted power and the use 
of a power supply capable of maintaining 
good voltage regulation regardless of the 
variation of average plate- current with 
signal intensity. It should be noted that 
the distortion present in the high power 
output of class B amplifiers is usually 
negligible, but is always somewhat higher 
for the ordinary range of signals than 
that obtained with class A amplifiers em- 
ploying much larger tubes capable of 
operating at the same maximum power 
output. 

Figure 3 shows a family of plate- 
voltage—plate-current curves of the tube 
when operated as a class B amplifier. In 
the same curve, in dotted lines, the grid- 
































Fig. 8, above. 
Details of the grid support and plates. 


Fig. 9, right. 
Schematic circuit showing how the tubes may 
be used in a power rectifier circuit. With the 
Proper connection of the grids, which are self 
biasing, the tube may be connected to a source 
of A.C. and operated directly without a separate 
rectifier tube. 
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current characteristics are also shown. 
Class B connection may be secured by 
connecting the suppressor grid directly 
to the plate and the screen directly to the 
control grid. The input signal is then ap- 
plied in a conventional manner as in all 
triode tubes. An inspection of the curve 
will show that high grid-current flows 
when the plate voltage is low. 

Figure 4 is an interesting set of curves 
inasmuch as they indicate how the power 
output and plate current varies when two 
type 89 tubes are connected for class B 
operation, which in turn are driven by a 
single 89 in a class A connection. At A, 
the transformer ratio between the class 
A driver and class B stage is 2.4; the out- 
put load impedance from plate to plate 
being 9,400 ohms. In B of the figure, the 
input transformer ratio is 3.7 and the out- 
put impedance from plate to plate is 13,600 
ohms. It will be seen that in the first 
instance, the total harmonic distortion is 
about 8 percent and at B, the harmonic 
distortion is about 5 percent for maximum 
signal input. 

The base of the 89 is of the small 6-pin 
type as shown in Fig. 5. Its pins fit the 
standard six-contact socket which may 
be installed to operate the tube either in 
a vertical or in a horizontal position. For 
horizontal operation, the socket should be 
positioned with one filament pin opening 
vertically above the other. 

The D.C. resistance in the grid circuit 
of the 89 operating as a class A amplifier 
(either with triode or pentode connec- 
tion) should not exceed 1.0 megohm if 
self-bias is used. Without self-bias, the 
resistance should not exceed 0.5 megohm. 
The use of resistances higher than these 
may cause the tube to lose bias due to 
the grid current with the resilt that the 
plate current will rise to a value suffi- 
ciently high to damage the tube. 

The direct-current requirements of class 
B circuits are subject to fluctuation un- 
der operating conditions. The power sup- 
ply, therefore, should have as good regu- 
lation as possible to maintain proper op- 
erating voltages regardless of the current 
drain. For this purpose, a high voltage 
“B” battery or a suitably designed “B” 
eliminator may be employed. If the lat- 
ter is used, a rectifier tube of the mer- 

(Continued on page 235) 
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Fig. 7 


Details of the internal construction of the tube. 
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Fig. 4 


Variation of power output and plate current. 
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The efficient use of relays demands a vacuum-tube that has been 


designed specifically for such purposes. The author describes 


such a tube in the article below. 


By C. BRADNER BROWN 





Fig. A 


The “K” tube, designed 


especially 


for relay 
work, 
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Fig. 1 


A family of grid-voltage—plate-current curves. 
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lonization starts with a plate voltage of 120. 





















































Fig. 3 


Schematic circuit showing the use of the “K’’ tube. 
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HE new “K” tube was developed 

in response to the need for a 

vacuum tube which would have 

more favorable characteristics for 
relay operation. The author having done 
considerable experimenting with photo- 
cell amplifier and associated relay equip- 
ment has come to the conclusion that 
the present high-vacuum tubes are not 
eminently suitable for relay operation. 
The main reason for this is found in the 
inherent action of a high-vacuum tube. 
When the grid voltage is changed, the 
plate current is changed, the amount de- 
pending on the change in grid voltage. 
This change in plate current, however, 
follows a smooth curve and therefore a 
point will be found at which the relay 
is pulled in with not quite enough force 
to operate the armature. This point is 
called the “threshold” of operation and 
when held at this current, the relay will 
chatter, resulting in the burning or pit- 
ting of the contacts. Even when oper- 
ated at the point of grid voltage cut-off, 
this condition will be found unless a con- 
siderable grid shift is used to operate the 
tube. 

The thyratron tube offers a much better 
characteristic for relay operation as the 
action of the grid is to turn the plate 
current on—more in the manner of a 
snap switch. The type “K” tube is an 
adaptation of the thyratron tube using 
neon gas instead of the customary mer- 
cury vapor. The conducting gas is the 
secret of its peculiar characteristics which 
will be discussed later. It was con- 
structed using the elements of the old 
type CG1162, because this tube has a 
circular construction using a cylindrical 
plate which considerably simplifies the 
calculation of electrostatic field strengths 
and surface densities. The operation of 
the gas filled three-element tube is as 
follows: 

The electrons emitted from the filament 
are accelerated toward the plate by the 
positive plate voltage. These electrons 
collide with molecules of neon, knocking 
loose electrons from the outer rings of 
the atomic structure. These released elec- 
trons are also attracted to the plate and, 
in turn, break up other molecules of the 
gas increasing the electron flow until the 
gas is thoroughly ionized. When it is in 
this condition, there are plenty of free 
electrons in the tube, and the resistance 
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is very low which will result in the flow 
of large plate currents. It is necessary to 
use a filament which will withstand the 
bombardment of the positive ions which 
are necessarily released to be attracted to 
the filament. The coiled tungsten fila- 
ment used in the type “K” tube is admir- 
ably suited for this duty as it is very 
rugged and not affected noticeably by the 
positive ions. 

If the grid is made sufficiently negative, 
the plate current will be reduced to zero 
as all electrons emitted by the filament 
will be returned to the filament by the 
negative grid. The tube will be inactive 
in this condition, but current will begin 
to flow again as soon as the grid voltage 
is reduced to the cut-off point. When 
the current starts to flow, the tube will 
ionize and its resistance reduce to almost 
zero. Once started however, the grid i> 
powerless to stop the flow of current as 
the electrons are being released by the 
gas itself and not by the filament. The 
ionization can only be stopped by reduc- 
ing the plate voltage to a value sufficient 
to stop ionization. If alternating or pul- 
sating voltage is used on the plate, this 
condition is fulfilled at every cycle or 
alternation. The output of a full-wave 
rectifier particularly adapts itself to the 
operation of the type “K” tube and was 
used in the experimental relay hookups 
which were set up to test the operation 
of the tube. 

The remarkable characteristics of the 
type “K” tube are shown in the form of 
a family of plate-voltage—plate-current 
curves in Fig. 1. The sharp cut-off action 
when the tube is operated with a negative 
grid bias is extremely valuable when the 
operation of a relay is to be considered. 
The corners are naturally rounded off 
slightly when used with rectified A.C., 
but this action is not noticeable in actual 
tests. It can be seen that a sudden in- 
crease of plate current from zero to some 
positive value takes place when the nega- 
tive grid bias is reduced past a certain 
critical point. It is this “breakover” ac- 
tion which prevents the chattering of 
relay contacts and allows the use of much 
more insensitive equipment than normally 
is the case. Fig. 2 shows the ionization 
characteristics in the form of a plate- 
voltage—plate-current curve for zero grid 
bias. The current increase to above 200 

(Continued on page 245) 
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A PORTABLE 


PHONO-RADIO 
RECEIVER-RECORDER 


@ The idea outlined in this descrip- 


tion of a novel German develop- 


ment, introduced at Leipzig Spring 


Fair, may be applied in many ways. 


By DR. F. NOACK* 





T the recent German Radio Expo- 
sition were shown by the German 
industry several sets for the 
home-manufacture of phonograph 

records. With only one exception, these 
were so designed that only an amateur 
radio enthusiast could manipulate them— 
since they consisted mainly of the com- 
ponents requisite to making such records, 
and were not designed for convenient 
operation by the layman. 

This exception was the equipment in- 
troduced under the name Schacktograph; 
it is illustrated in Fig. A in finished form 
and is the instrument shown at the suc- 
ceeding Leipzig Spring Fair. 

The Schacktograph incorporates a radio 
receiver chassis which includes a 3-stage 
A.F. amplifier capable of delivering an 
output of 2.5 watts; the output of this 
section of the instrument feeds into a 
magnetic reproducer which also is part 
of the assembly; then, there is the turn- 
table and its associated motor; finally, 
there is a microphone and a recording- 
reproducing head. (To meet the demands 
of German power systems the Schackto- 





*Berlin Correspondent. 


graph is designed to operate at 110, 127 this instance of bringing “the mountain 
or 220 volts, A.C.) to Mohammed,” the only requisite is a 

By means of a switching system it is 110-volt power line. 
possible to arrange the circuit for a num- 
ber of services, to wit: (1) Dise record- 
ing of radio programs; (2) disc repro- 
duction of radio programs; (3) disc re- 
cording of impromptu programs; (4) disc 
reproduction of impromptu programs; 
(5) radio program reproduction. 

In this particular machine the cutting 
needle may be steel, diamond or sapphire. 
The magnetic reproducer may be conveni- 
ently disconnected from the circuit, and 
the output run into a dynamic reproducer, 
if desired; the field excitation current be- 
ing supplied at terminals on the receiver. 
The magnetic unit built into the chassis 
is used not only to reproduce the radio 
programs picked up by the set, but also 
as a means of monitoring the audio out- 
put of the A.F. amplifier portion of the 
assembly, before or during the recording 
of impromptu programs (such as singing 
or talking by the operator or his friends, 
etc. ). 

A device of this nature achieves a ver- 
satility combined with utility that cer- 
tainly places it in a class by itself. In Fig. A. The Shacktograph receiver-recorder. 
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FESSENDEN DIES 


@ In the passing of Professor Reginald Aubrey Fessenden, who died July 22 at Hamilton, Bermuda, at the 
age of 65 years, the technical world mourns the loss of one of its most colorful pioneers. 

Although of Colonial American ancestry—the family came to Cambridge, Mass., in 1628—Professor 
Fessenden was born in Milton, Province of Quebec, Canada. 

His experimental work with radio dates from the early ‘90s, when he first investigated “‘Hertzian waves” 
and at that time held, against the opinion of other investigators, that these radiations, in their method of 
propagation, bore a direct relationship to light; and that they traveled as “‘continuous waves” and not as 
a “whiplash” action. He accomplished the radio transmission of speech by a commutator method in 1900, 
at Cobbs Point, Md.; in 1903 the distance had been increased to 25 miles through the use of the continuous 
arc. He instituted radio broadcast programs from Brant Rock, Mass., in 1906; a high-frequency alternator 
of his design made this practicable. 

Professor Fessenden's inventions include the loop antenna, silicon iron for transformers, high frequency 
alternator, the heterodyne principle, automatic relay radio, induction telephony by means of a copper 
diaphragm and exciting coil, Empire cloth, submarine telephone, echo-type depth finder, iceberg and sub- 
marine locators, the tracer bullet, ultra-audio sound signalling, and three hundred others. 

In the magazine series, “‘Men Who Made Radio,”* appeared a short biography and cover illustration, 
in colors, of Professor Fessenden. 

A man of strong will, he fought to maintain his convictions and often against almost overwhelming 
odds. He created a furore in the commercial world when, in 1925, he propounded the following oft-quoted 
Law of Invention: 

“No organization engaged in any specific field of work ever invents any important development in that 
field, or adopts any important development in that field until forced to do so by outside competition.” 

A man of high ethics, Professor Fessenden contributed greatly to placing modern invention on a plane 
by itself as a field worthy of the best efforts of an individual; in this connection he is quoted as follows: 
“Invention is an art; just as much so as painting, or doing fine machine work.” 

In Memorium, we again, humbly, quote Professor Fessenden: “We shall be remembered for a hundred 
things, our literature, our surgery, our medicine, our chemistry, our wars. But most of all we shal! be 
remembered for our inventions.” 


* RADIO-CRAFT, January 1930, page 309. 











THE LATEST 
RADIO EQUIPMENT 





NEW NA-ALD SOCKETS 
HREE sockets, all of the 6-prong type 
ase now available for consumer use from 
the Alden Manufacturing Co. The type 
illustrated at the extreme left is for base- 
board mounting; that in the upper center 





New Na-Ald sockets. 


for subpanel mounting; and that at the 
extreme right has a special flange suitable 
for subpanel mounting with two screws— 
that shown in the center having but a 
single hole. They are known respectively 
as types 486, 426, and 436. 


LYNCH ANTENNA KIT 


| ese September issue of this magazine 
contained an article on short-wave col- 
lectors. This article stressed certain types 
of construction for the antenna in order 
to efficiently receive short waves. Another 
recommendation was the use of an an- 
tenna coupler connected as shown in the 
article—Fig. 2 at C—and pictorially illus- 
trated below. Reduction of noise pickup 
is accomplished by transposing the lead- 
in by means of transposition blocks con- 
structed as shown in the article and pic- 
tured below. All of the above apparatus 
are now available from the Lynch Manu- 
facturing Co. 








Lynch antenna kit. 


RADIO CITY ADAPTERS 


EW tubes mean new adapters, if test 
N equipment is to be kept up to date. 
Shown below, at the extreme left, is an 
example of a 5-hole to 5-prong adapter 
suitable for use in tube testers, analyzers, 
radio sets, in fact anywhere where tubes 
are used. Manufactured by the Radio City 
Products Co., they have been especially 
designed to accommodate the Service Man 
who must have the proper adapter at a 
low cost. They are made in all types and 
sizes for all the new tubes including the 
new 7-prong tubes which will be an- 
nounced shortly. 


R.F. CHOKE FOR THE 82 


pe recently announced 82, mercury- 
vapor rectifier, functions because of the 
ionization of the mercury in the tube. As 
the voltage applied to the tube increases, 
the mercury starts to ionize, slowly at 
first and then more rapidly until the maxi- 
mum current flows. This rapid increase 
in current generates high-frequency cur- 
rents which must be prevented from en- 
tering the radio set if efficient operation 























Left, adapter; center, R.F. choke; right, 7-prong 
socket. 


is to be secured. Manufacturers of the 82 
recommend a small R.F. choke to be in- 
serted in series with the “B’” minus lead 
between the power transformer and the 
filter unit. Such a choke, manufactured 
by the Sun Radio Co., shown above at the 
center, is rated at 2 milli-henries and is 
capable of carying a current at’250 ma., 
the rated value of the 82 rectifier. 


NEW 7-PRONG SOCKET 


Fest ecg the new 7-prong tubes have 
not been announced at this writing, 
they are “just around the corner,” but 
manufacturers have already produced the 
socket in anticipation of future business, 
as may be seen by reference to the photo- 
graph above (at the extreme right). The 
socket illustrated has many desirable fea- 
tures: the terminals are well spaced; riv- 
eted to a single piece of Bakelite, and a 
lasting, firm contact is insured by the 
fact that additional springs keep the con- 
tact surface tight against the tube pins 
at all times. 
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OAK S.-W. SWITCH 


AK MANUFACTURING CO., by per- 
fecting an all-wave switch that is 
noiseless in operation, has solved the prob- 
lem of “switching noise” for short-wave 
receivers and converters. This new switch 





New Oak all-wave switch. 


is said to have a lower contact resistance 
than any other radio switch now available 
—actually less than .001l-ohm. The contact 
is of the double surface-cutting type as 
may be seen by reference to the photo- 
graph above, and is silver plated to 
minimize deterioration. Other important 
advantages are a well-defined stop action, 
Bakelite dielectric, and rust-proof cadmi- 
um-plated frame. 





NEW BEEDE METERS 


HE Beede Instrument Co. announces a2 

new line of meters for the Service Man, 
one of which is illustrated below. They 
are low priced and some of the features 
include a D’Arsonval moving coil move- 
ment; large, laminated permanent mag- 
nets; new method of gap spacing which 
minimizes the collection of dust; and 
sapphire bearings. They are made in vari- 
ous sizes and sensitivities to accommo- 
date every purpose. 








New Beede meter. 
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CROSLEY ROAMIO 

WY paid new and distinctive mechanical 
features have been incorporated in 

the new Crosley Roamio automobile re- 

ceiver depicted below. This small receiver 











The Crosley Roamio. 


is contained in a gray-silver metal case of 
a size small enough for easy installation 
either on the floor in front, between the 
driver and passenger; below the dash; in 
the rear, either fitted snugly against the 
driver’s seat or between the passengers 
in front of the rear seat. 

A new type antenna, slung under the 
chassis of the car by two clamps, elimin- 
ates the removal of the upholstery in 
order to secure a satisfactory antenna. 
The tubes used are as follows: A 36 as 
a combination oscillator and detector; a 
37 as A.V.C. and second-detector; a ’39 
as first IF. amplifier; a ’36 as second 
LF. amplifier; a ’37 as first A.F. amplifier; 
and a 41 output stage. 


“OHM-SPUN" RESISTORS 
O HM-SPUN,” is the name given to a 

woven, new type resistor unit, manu- 
factured by the States Co. It is a light, 
non-inductive resistor. Instead of wind- 
ing the resistance wire on an insulat- 
ing form, it is spun in a plane, as 
shown below, so the current in adjacent 
Wires flows in opposite directions, thus 
reducing the inductance to practically 
zero, 

They are available in two types; the 
type A for frame and the type B for flat- 
surface mounting. They are 6-inches 
square and available in sizes up to 1,000 
ohms, 14 ampere each, in the type A 
mounting. 





The Ohm-Spun resistor. 
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MAGNETIC SPEAKER 
AGNETIC speakers seem to be com- 
ing into their own again, to judge 

from the number of receivers, especially 
of the automotive type, that are making 


their appearance. As an aid toward port- 
ability, the new unique magnetic speaker, 
shown here, fills a long-felt want, for it 
is only 614 inches in outside diameter 
and but 3 inches deep. An unusual type 
of rotary drive between the armature 
and the cone is employed, which places 
the resonant frequency of the driving 
mechanism outside of the audible range. 
The pole pieces are of laminated iron and 
the rotary drive shaft is insulated elec- 
trically and acoustically at both ends by 





A small magnetic speaker. 


rubber washers, to insure uniform repro- 
duction. 

This speaker, a product of the Best 
Manufacturing Co., is specially desirable 
in portable receivers, or in any location 
where space is at a premium. 


A UNIQUE VOLUME CONTROL 

ECAUSE the ear is more sensitive at 

the middle than at either end of the 
audio register, it is desirable to vary the 
volume of a radio receiver in such a man- 
ner that the low and high notes are not 
distorted. This feature is accomplished 
in the new device manufactured by the 
Allen-Bradley Co., shown below. 





























Here’s a real volume control. 









1932 





VOLT-OHMMETER 
HE Franklin Radio Corporation has 
recently announced their new model 1 
Voltmeter-Ohmmeter. Mounted in a 
laminated bakelite panel, and housed in 

















An volt-output meter. 


a hardwood finished case, this instrument 
is designed for voltage ranges of 3, 30, 
and 600 volts, and ohmmeter ranges of 
0-10,000 and 0-100,000 ohms. When used 
as a voltmeter, the instrument has a 
sensitivity of 1,000 ohms per volt. 

All necessary pin-jacks and push but- 
tons are mounted on the front panel; a 
4\%-volt battery for the ohmmeter is 
housed in the case itself. Of course, pro- 
vision is made for battery-voltage com- 
pensation. 


TWO-SPEED MOTOR 
Bayete from 33-1/3 to 78 R.P.M. is 
accomplished by a single lever in this 
phonograph motor produced by the Gen- 
eral Industries Co., Inc. They are made 

















A two-speed phonograph turntable. 





in two types, the model D for 10- and 
12-inch records, and the model H for 16- 
inch records. All gears are enclosed and 
run in oil. 

Two additional features are the facts 
that (1) it will not overheat in closed 
cases and cabinets, and (2) absolute uni- 
formity of speed under severe variations 
of voltage fluctuations and record drag is 
maintained. 








A LAPEL MICROPHONE 


In this, the final of a series of articles concerning the Lapel Micro- 
phone, electrical characteristics and application are discussed, for 
the first time, by Dr. Saxl, authority on physics and radio. 


PART II 


N our last article in Rapio-Crarr we 

have seen how the new lapel micro- 

phone makes possible free movement 

of the speaker before the audience; 
non-obvious pickup of his voice; and al- 
lows sound amplification to be thus intro- 
duced in places, and with individuals, 
where microphonic amplification would 
not be feasible heretofore. 

We have a tiny button, almost invisible, 
controlling the energy of many watts in 
loudspeakers all over an auditorium or 
convention hall. How is the transforma- 
tion of the sound impulses into electrical 
impulses from the lapel microphone 
achieved? 

We know already that the sound waves, 
striking the membrane of the microphone, 
produce a variation in the resistance of 
this microphone because the carbon gran- 
ules filling the space between the carbon 
button and the actual membrane is 
pressed more or less together. If a volt- 
age is applied between me™brane and 
carbon button, the carbon granules will 
be able to conduct more current than if 
no pressure takes place. A sound wave 
is nothing but a succession of variations 
of the pressure falling upon the lapel 
microphone. These variations, which are 
almost proportionate to the sound energy 
produced, are converted through this mi- 
crophone as a variation of electrical 
impulses. 


Dependency of Sound From Microphone 
Current 


While there is, at present, no receiver 
existing—the action of which is perfectly 
linear to sound waves falling upon it— 
it is possible by proper engineering to 
select its electro-acoustical characteristics 
in such a way that a satisfactory sound 
reproduction is received. The first part 
of this transformation from sound into 
electrical energy takes place in the mi- 
crophone itself, and from here, naturally, 
the first control of the sound is affected. 

Consider, for instance, the electrical 
resistance of the microphone. By choos- 
ing proper carbon grains it can be varied 
from less than one hundred to several 
hundred ohms. This resistance has to 
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be matched to the impedances of the in- 
put transformer, as shown in Fig. 1, the 
best performance taking place if the im- 
pedances at the output and input sides 
have approximately equal values. 

Another important item is the amount 
of current sent through the microphone. 
While it would seem probable, at first 
glance, that the amount of current would 
influence only the total quantity of elec- 
tro-acoustical impulses transmitted 
through the microphone, it will be readily 
seen by reference to Figs. 2A and 2B that 
not only quantitative but definite qualita- 
tive changes of the transmitted sound take 
place, in accordance with the amount of 
current transmitted through the micro- 
phone. 

Figs. 2A and 2B show the frequency 
response characteristics of this lapel mi- 
crophone taken both at a current of 10 
and 20 milliamperes passing through the 
microphone. It will be readily under- 
stood that the total acoustical energy 
produced with 20 milliamperes is differ- 
ently distributed over the entire frequency 
range than it would be with 10 milliam- 
peres. It is especially remarkable that 
the production of the highest frequencies, 
about 6,000 to 7,000 cycles, and the lowest 
frequencies, have increased several times 
more than the maximum energy output, 
which takes place at 3,000 cycles per sec- 
ond. This means, that by passing more 

(Continued on page 238) 
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Fig. 5 
Circuit showing the method of operating a diode 
detector and A.V.C. arrangement in one tube. 


HE September issue of this magazine 

contained the first part of an article 

dealing with the theory of operation 

of A.V.C. systems. In this issue, the 
practical application of A.V.C. systems 
will be discussed. 

The hookup of a complete receiver us- 
ing A.V.C. is shown in Fig. 4. This re- 
ceiver was built by the author and all 
resistor and condenser data are given. In 
other types of receivers the bias voltage 
and the plate resistor for the volume- 
control tube will probably have to be 
changed, and the best means of arriving 
at the proper values is by trial. 

We have considered the necessary 
parts, the adjustment of the various op- 
erating potentials and some of the 
troubles encountered, but have said little 
about how the automatic volume control 
worked. The A.V.C. tube operates under 
conditions similar to a power detector. 
That is, it is biased to cut-off, or until 
no plate current flows. When a tube op- 
erating under this condition has an alter- 
nating voltage impressed upon its grid, 
the bias is reduced by an amount equal 
to the applied voltage during the positive 
half of the cycle, and plate current flows; 


OPERATION AND SERVICE OF 


AUTOMATIC VOLUME 
CONTROL SYSTEMS 


This is the final article dealing with the operation 
and service of automatic volume control systems. 


By W. S. WILLIAMS 


the amount of current that flows being 
proportional to the impressed voltage. 
Now, on the negative half of the cycle, 
since the tube is already biased so that 
no current flows, an increase of negative 
voltage cannot produce any change in 
plate current. This results in an inter- 
mittent flow of current, which in the case 
of the power detector, produces a voltage 
drop across the primary of the first audio 
transformer. In the case of the A.V.C. 
tube, this current, flowing through the 
plate resistor, produces a voltage drop. 
This voltage is added to the normal bias 
afforded by the cathode resistor and de- 
creases the sensitivity. Now, with the vol- 
ume-control tube operating under the same 
conditions as a power detector, as soon 
as any signal is impressed on its grid 
the sensitivity would be reduced and the 
output would be very low. But as said 
before, it is biased to cut-off and a little 
beyond, and current does not begin to flow 
until the signal is strong enough to pro- 
duce a satisfactory output. 
Diode A.V.C. Systems 

The second type of A.V.C. to be consid- 
ered is the diode or two-element detector. 
In this system, a single tube serves both 


as detector and volume control. A con- 
ventional three-element tube is usually 
used, one element being connected to the 
cathode, while the other, either the plate 
or the grid, serves as the anode (plate) 
of a simple rectifier. In some instances 
the plate and the grid are connected to- 
gether and used as one element. 

Since the tube functions as a rectifier 
there is no gain, in fact there is a dis- 
tinct loss which requires some amplifica- 
tion before it is applied to the output 
stage. In many instances, two or more 
stages are used before the output stage. 
The advantages claimed for this system 
are better fidelity, ability to handle a 
greater input, and the fact that the de- 
tector also functions as a volume control. 
This last sounds like doing the same 
work with fewer tubes, but this is offset 
by the A.F. amplification needed. As 
for fidelity, it is doubtful whether a power 
detector introduces more distortion than 
the extra audio stages. Besides, when a 
tone control is used, fidelity becomes al- 
most an unknown quantity. With refer- 
ence to its power handling ability, one 
cynical observer, after viewing a hookup 

(Continued on page 239) 
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Fig. 4 


The antenna and R.F. coil secondaries are wound with approximately 110 turns of No. 28 enameled wire; oscillator-grid coil, 85 turns of same size wire; 


tickler, 50 turns No. 32 enameled. All forms 11% ins. in diameter. 


between windings is 3% in. 


Tuning condensers, .00035-mf. 


condensers; the primary and secondary are spaced about 1. inch. 
mf.; the variable section, a capacity of 200 mmf. 
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The oscillator and grid coils are wound end to end (grids adjacent); the spacing 
The antenna coil and R.F. chokes consist of 400 turns of No. 38 wire, scramble wound on a bobbin '/2-in. in diameter. 
The 1.F. transformers were made at home by winding chokes as described and shunting them with 75 mmf. tuning 
The fixed section of the oscillator trimmer condenser has a capacity of about .00065- 











A very compact unit; it may be located in 
almost any convenient spot. 


A MODERN “3-TUBE’ 
REFLEX RECEIVER 


Here's a description of a ‘three-tube" receiver 
which revives the once much-used reflex system. 


By H. G. CISIN, M.E. 





HE PZ pentode and other more recently announced tubes 
offer many fascinating possibilities to experimentally- 
inclined radio fans. These tubes may be used advanta- 
geously in T.R.F. circuits, superheterodynes and prac- 
tically all other standard circuits. Realizing this, it was decided 
to try out some of the new tubes in the “reflex” circuit; several 
different combinations were tried, with very excellent results. 

It seems as though the reflex circuit has been unjustly 
neglected by radio engineers. Five or six years ago, the writer 
had occasion to test a number of the reflex sets designed by 
David Grimes, and even at that time, remarkable results were 
obtained with the circuit. Taking advantage of the great ad- 
vances and improvements in vacuum tubes, it is now possible 
to design a three-tube reflex, capable of outperforming a modern 
four-tube T.R.F. receiver and superior to the old reflex sets 
having six and seven tubes. 

In the reflex circuit described in this article, a PZ pentode 
serves the dual functions of first R.F. and power A.F. amplifi- 
cation; the first R.F. portion of the circuit being untuned. 

A tuned circuit is used to couple the two R.F. stages. A 
variable-mu type of pentode, the 58, is used in the second stage. 
This is coupled by means of a tuned impedance to the detector. 
The inductance is the secondary of a standard R.F. coil; the 
capacity is furnished by the second .00035-mf. section of the 
dual variable condenser. 

One of the new general-purpose, type 56 tubes is used as a 
detector. The A.F. output of the detector is reflexed (fed back) 
through the type PZ pentode, which is thus made to function 
doubly—in the first instance, as an R.F. tube, and, finally, as 
the A.F. output tube. 

The 2,500-ohm field coil of the dynamic reproducer serves as 
the filter choke; this inductance is bypassed by two 4 mf. elec- 
trolytic condensers; the capacity specified is sufficient for re- 
ducing the hum to a negligible value. 

The screen-grids, cathodes, etc., of all the tubes are bypassed 
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Fig. 1 
Schematic circuit of the receiver. 
Note that it is, in reality, a four- 
tube set, although only three are 
used for reception; the fourth be- 
ing a rectifier, A 58, a PZ pentode, 
and a 27 are the tubes used in the 
radio receiver proper; while a stand- 
ard "80 is used in the rectifier unit, 
Refer to the List of Parts for the 

constants, 
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by small fixed condensers wherever necessary, thus assuring 
smooth operation. 

Volume is controlled by means of a 10,000 ohm “tapered” 
potentiometer connected in the cathode circuit of the type 58 
tube. A fixed series resistor 11, limits the minimum negative 
grid bias. 

An Amperite is employed in series with the primary winding 
of the power transformer. This keeps operation normal regard- 
less of line-voltage fluctuations and also serves as a protection 
to the tubes and other components of the receiver. 


Constructional Data on the 3-Tube Reflex 


Six socket holes are drilled in the aluminum sheet before the 
latter is bent to the size specified for the chassis. The hole 
for the flush-mounted power transformer is also cut at this time. 

After the chassis is formed, the wafer sockets are mounted. 
One of these, the speaker connection socket 26, is mounted on 
the rear chassis wall. 

The power supply transformer, 31, is mounted next and then 
the dual variable condenser 7, 17 and the antenna binding post, 
1. No ground post is necessary, as no external ground is used. 
The trimmer condensers, 7A, and 17A, are fastened in the in- 
sulated framework at the side of the dual variable condenser. 

The chassis is next turned upside down and the R.F. choke 
2, and the three electrolytic condensers 25, 25A and 29 are 
fastened on the rear chassis wall. Fixed condensers 21 and 
16, R.F. choke 20 and the potentiometer-and-switch unit 12, 32 
are mounted on the front chassis wall. The R.F. coils 6 and 
15 are mounted on the underside of the chassis; dual condenser 
8, 9 is mounted on the side wall. Finally, the various fixed 
condensers, flexible resistors, etc. are fastened in position. These 
are soldered as close as nossible to the part with which they 
function. This reduces and simplifies the wiring. 

Having completed the assembly, the set is now ready for the 
wiring. A break is made in one of the leads from the primary 
of the power transformer 31, and the switch 32 and Amperite 
socket 33 are connected in series in this circuit. Diagonally 
opposite socket terminals are used for the Amperite, (viz: one 
small prong terminal and one filament prong terminal). 

The PZ tube uses a 5-prong socket. The control-grid con- 
nection is made at the terminal separated from the other four. 
Of these other terminals, the two center ones are for filament 
connections. Looking at the underside of the socket, the plate 
terminal connection is at the left, while the screen-grid is at 
the right. 

Looking at the underside of the 6-prong type 58 tube socket, 
the two large terminals are for the filament leads. The next 
terminal to the right is for the cathode connection and to the 
right of this is the suppressor-grid terminal, which is connected 
back to the cathode erternally: i.e., at the socket terminals. 
To the left of the filament terminals is the plate terminal and 
the remaining terminal is for the sereen-grid connection. The 
control-grid connection is made at the cap of the tube. 

The 56-tube socket is connected the same way as a ’27. The 

(Continued on page 239) 
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Impedance variations of magnetic and 
dynamic speakers. 
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Fig. 5, left. A tuning fork baffle. 
Fig. 6, right. Energy distribution from a 
dynamic speaker. 


ANY technical articles have been 

written on various types of ra- 

dio loudspeakers. To read and 

understand this avalanche of 
information would require considerable 
effort and time. In order to obviate such 
a tiresome procedure, this article has been 
prepared. Although it is by no means a 
complete thesis on the subject, it does 
contain the basic principles behind the 
modern loudspeaker. Some of the ma- 
terial has been compiled from notes, while 
most of the information has been taken 
directly from engineering journals dat- 
ing as far back as 1925. 

We generally associate the dynamic 
loudspeaker with recent progress but 
though the speaker of today is really new, 
the basic idea is not. As early as 1898 
Sir Oliver Lodge, the renowned English 
scientist, was issued a patent on this 
identical thing. As a matter of fact, it 
was he who made the first permanent 
magnet dynamic type of speaker. In 
Fig. 1 is shown a sketch of his idea. A 
bar-magnet is used to supply a constant 
field. The voice coil is suspended as 
shown and when a fluctuating current 
passes through the coil it moves right and 


SOME 


INTERESTING 


LOUDSPEAKER FACTS 


Some preliminary loudspeaker data is given in this first of 
a series of articles which will deal with the use of multiple 
speakers in radio sets. 


By ELI M. LURIE 





was engineered over thirty years ago. This 
same principle is used in the Telauto- 
graph writing machine, the device used 
in banking institutions, hotels ete. for 
the reproducing of one’s handwriting at 
a remote location. 

One of the greatest handicaps in the 
design of a loudspeaker is inherent reso- 
nance. At the present time there is no 
type of speaker that does not have some 
resonance. By this is meant the ten- 
dency of the different parts of the speaker 
to continue to vibrate after the signal has 
stopped. 

In the magnetic type of loudspeaker 
the cone driven by a prime mover or Vi- 
brating reed, usually a brass or steel rod 
of about 3/64-inch in diameter. A _ per- 
manent magnet is generally the polariz- 
ing agent. Now the prime mover or reed 
is a tuned mechanical system that has a 
definite resonant point. This resonant 
point can be varied by damping or limit- 
ing the vibration of the reed, but if damp- 
ing is used in order to either raise or 
lower the resonant point above or below 
the audible-frequency spectrum, there will 
naturally be a considerable loss in 
intensity. 


Referring to the diaphragm or cone of 
the speaker, resonance will usually take 
place at the fundamental frequency, ard 
will always be accompanied by a series 
of overtones which will vary in regard 
to the fundamental; in other words, they 
may be two, three, five or six times the 
frequency. In fact, there may not only 
be even harmonics, but any odd number 
as 3.6 times the fundamental frequency. 
This, naturally, aggravates the resonant 
condition, and in a way is similar to the 
reed in that they are both tuned resonant 
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resonant positions of one will 
cide with those of the other. If each is 
allowed to vibrate separately, it is pos- 
sible to draw two resonant curves of the 
situation as in Fig. 2. 


not coin- 


Harmonics in Speakers 


In any electrical circuit where close 
coupling between two separate circuits 
exists, a resonant curve of the complete 
unit will have two distinct humps. This 
phenomenon is analogous to the combining 
of both the reed and cone, which is gen- 
erally done by fastening the reed securely 
to the apex of the cone by means of a nut 
and thread. The resonance curve drawn 
for this combination will be that of a 
composite vibrating system and will have 
two humps similar to that of the two 
tightly coupled electrical circuits. The 
harmonics have not been shown; the ac- 
tual effect of these would be to superim- 
pose little ripples on the main curve. 

Thus it can be readily understood why, 
up to the present time, we have been un- 
able to obtain flawless and perfect repro- 
duction. Perhaps it would be unwise to 
say that perfect reproduction is impos- 
sible, but it is true that, until we learn 
how to entirely eliminate the natural ef- 
fects of resonance, perfect reproduction 
is very improbable. Efforts have been 
made to design a speaker with a continu- 
ance of resonant positions, the uitimate 
idea being to approach the ideal by mak- 
ing use of resonant points all over the 
complete spectrum, so that the aperio- 
dicity of the speaker will depend on the 
resonant points and not on the vibration 
that is normally associated with the cone 
when in unresonant oscillation. The big 
problem with such a speaker is to cause 
the amplitude of vibration on the reso- 
nant positions to conform to the applied 
input in such a manner that a linear con- 
dition between input voltage and power 
output is the result. Otherwise, the am- 
plitude of some of the resonant positions 
will be much greater than others, with the 
resulting non-linear response character- 
istic. The more resonant points that are 
used and the closer together these points 
are grouped, the closer the ideal condition 
will be approached, provided of course, 

(Continued on page 241) 
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THE WHY AND WHEREFORE OF 


TUNING METERS 





TUNING METER, as the name 
implies, is a device used to 
indicate when the radio re- 
ceiver is tuned to the peak of 

the signal (tuned exactly to reso- 
nance). It is not necessary that the 
device itself be a voltmeter or a mil- 
liammeter; all that is required is some 
form of indication when the signal has 
been fully tuned in. Tuning meters 
are used in sets where the selectivity 
is high, and therefore some means is 
necessary to determine exactly when 
the carrier is tuned in, so good quality 
may be secured. (Especially useful 
for short-wave work.) 

In receivers of the superheterodyne 
type, a hissing noise may be heard 
when tuning between stations, which dis- 
appears when tuned to resonance because 
of the demodulation of the noise by the 
stronger carrier. If, in such receivers, 
a tuning meter is employed to indicate 
exact resonance, clear reception is in- 
sured. In any event, they are used in 
modern receivers, and a knowledge of 
where they may be used and “why” is 
essential for good servicing. 


The D.C. Meter 


Most people are familiar with the ac- 
tion of the ordinary D.C. milliammeter 
used so extensively in modern radio serv- 
ice work. It is commonly known that 
they will not read A.C. Why? Refer to 
the diagram of Fig. 1. Here is shown 
an A.C. voltage applied to a D.C. meter. 
During the positive halves of the cycle, 
the pointer of the meter tends, let us say, 
to move up the scale to the right, and 
during the negative half of the cycle it 
tends to move off the scale to the left. 
If the frequency of the voltage is very 
low, the pointer of the meter is able to 
follow the variations of the impressed 
voltage, although no steady reading can 
be obtained. As the frequency of the 
voltage is increased, the mechanical in- 
ertia of the pointer prevents its following 
the rapid variations in the applied voltage 
so that its reading (if it reads any value 
at all) is the average value of the im- 
pressed voltage or current through the 
meter. In other words, any D.C. meter 
reads average values only. 

The average value of the sine wave 
shown in Fig. 1 is obviously zero, and 
hence the meter reads zero. Even if the 
frequency is so low that the pointer is 
able to follow the variations faithfully, 
the average reading of the meter is zero. 
This leads us to the conclusion that just 
because a D.C. meter reads zero does not 
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Photograph of a commercial tuning meter. 
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scale is reversed from top to bottom. 
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Circuit showing how the tuning meter may be 
used in a superheterodyne. 
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necessarily mean that no current is 
flowing through it—in fact, if the peak 
value of the A.C. through a D.C. meter 
is great enough, the meter may burn 
out while it is reading zero! 


Where to Use the Tuning Meter 
If the above is true, where, then, 
may such a meter be connected in a 
radio set in order to indicate the sig- 
nal strength? Suppose it is connected 
in the plate circuit of an amplifier as 
indicated in Fig. 2. If the amplifier is 
of the class A type, the plate current 
variations through the meter will in- 
crease above and decrease below the 
value of current flowing when no sig- 
nal is received; furthermore, the 
amount of increase is equal to the amount 
of decrease, and hence the signal varia- 
tions have no effect upon the normal read- 
ing of the meter with no signal received. 
Obviously, the plate circuit of a class A 
amplifier is no place for a_ tuning 
meter. 

If it cannot be placed in the usual am- 
plifier, let us see what happens in the 
detector circuit. If the value of resistor 
R in Fig. 2 be increased so the tube is 
now a detector (which is the same as 
connecting the meter in the detector cir- 
cuit), the amount of increase above nor- 
mal current (the increase being due to 
a signal) is greater than the decrease 
below normal (due to the negative half- 
cycles of the same signal). The plate 
current now flowing through the meter, 
because of the signal, is shown in Fig. 3. 
It is seen that the plate current reading 
of the D.C. meter has increased by an 
amount A because of the signal. Thus 
we may conclude that a D.C. milliam- 
meter may be inserted in the plate cir- 
cuit of the detector (power detector as- 
sumed) and the meter may be called a 
“Tuning Meter.” 

* Further, it should be pointed out that 
if the detector circuit in which the meter 
is inserted is of the grid-leak and grid- 
condenser type, the reading of the meter 
will decrease with an increase in signal 
strength which, of course, is contrary t0 
the action of power detector. 


The Tuning Meter in A.V.C. Circuits 


An examination of some of the more 
recent commercial receivers employing 
automatic volume control (A.V.C.) will 
indicate that the tuning meter, if any, 
is connected in the plate circuit of the 
amplifier circuits, usually the LF. ampli- 
fier in superheterodynes—which at first 

(Continued on page 240) 
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BUILDING YOUR OWN 


A. F. CHOKE COILS 


By C. H. W. NASON 





ILTER chokes designed for a given 
inductance require calculations far 
outside the abilities of the average 
amateur. Before discussing actual 
simplified design methods it might be 
well, however, to discuss briefly the fac- 
tors involved. Certain relations are in- 
volved in the design of the magnetic cir- 
cuit which are briefly as follows: 
Factor 
Il (the magnetic 


Equation Unit of Expression 


force) 4 pi NI Gilberts per Cm. 
®@ (the flux) uHaA Maxwells 
B (the flux density) @/A Gausses 


u (the permeability) B/H 
In these equations: 

1=the magnetic path in cms. 

A =the cross section of the core in sq. cms, 

N=the number of turns. 

I =the current in amperes, 

pi = 3.1416 

If we pass a gradually increasing cur- 
rent through the winding surrounding a 


Numeric value. 


magnetic material the relation of B to H 
is as shown in Fig. 1A. If the current 
through the winding is now decreased it 
will not follow the original path of the 
curve but will take another course as 
shown in Fig. 1B. Thus for a given 
value of H a twofold value of B corre- 
sponding to Q and to R in Fig. 1B are 
found. (This is due to the residual mag- 
netism in the core and the condition is 
known as “hysteresis.” Naturally, the 
smaller this loop the better is the core 
material for magnetic purposes.) 

If with a fixed D.C. magnetizing force a 
small A.C, voltage is superimposed, a minor 
hysteresis loop appears as is indicated in 
Fig. 1C. It is from the minor loop that we 
determine the permeability of the core ma- 
terial to alternating currents, and it is 
Uae. that we employ in calculating the in- 

(Continued on page 243) 
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CONSTRUCTING 


ADAPTERS FOR 


By F. L. SPRAYBERRY* 





HE average Radio Service Man 

views with dismay the ever chang- 

ing design of vacuum tubes. Each 

season sees new types differing in 
design from previous ones. For a long 
time the standard tube was of the three- 
element type, the base of which used four 
prongs. However, the public demand was 
for A.C. operation, and the four-prong 
tubes available at that time were not 
suited for operation on raw A.C.—this 
was particularly true of detector stages. 
Therefore, the five-prong tube emerged 
and became a commercial product. At 
least one was used in every A.C. operated 
receiver. 

The next major change in design was 
the screen-grid tube. First there was the 
four-prong ’22 type which was to be op- 
erated on batteries. It was not long 
until the companion tube for A.C. opera- 
tion was released; this was known as 
the ’24. The next change in radical tube 
design was the power pentode or ’47. 

The present season sees a variety of 
new tubes announced, several of which 
have a six-prong base. There will also 
be a tube having a seven-prong base. The 
next will be a ? 

Radio testing equipment is, as a rule, 
designed to test the circuits of tubes in 
general use at the time that equipment is 
being manufactured. The manufacturers, 
of course, have no way of knowing the 
types of tubes that will appear in the fu- 
ture. As a consequence of the continued 
change in tube design over a period of 
several years, many fine pieces of radio 
test equipment have become obsolete, as 
they will not test the more modern tube 
circuits. 

Many Service Men think that it is neces- 
sary to junk this equipment and purchase 








new equipment. This is not strictly true. 
Two courses are open to owners of old 
test equipment. This equipment may be 
rewired (old testers may easily be re- 
wired and brought up to date), or; the 
owner of such equipment may use stand- 
ard adapters making it possible to test 
the new tube circuits. Rewiring is usu- 
ally more expensive and for that reason 
many Service Men prefer to use adapters. 

The purpose of this article is to inform 
owners of old test equipment just how 
they may bring their equipment up to 
date by using adapters. We shall cover 
each well-known line in the following or- 
der: Jewell, Weston, Supreme, Hickok, 
Dayrad and Readrite. Data is given as 
to the type of adapter required for each 
of the most popular testers of these makes. 
As these adapters are commercially avail- 
able, they are best described by reference 
to their regular (Na-Ald) stock numbers. 


Adapters for Jewell Testers 

No. 942, Fig. 1, is used with the 133 
and 133A testers. It permits testing from 
a five-hole socket. It is to be attached 
to the regular test plug. 

No. 945J, Fig. 2, is used with models 
133, 133A and 137. The plate and grid 
connections are crossed, the cathode be 
ing open. The adapter is placed in a five 
hole socket and the test plug in the 
adapter. Refer to the instruction booklet 
for these testers for the further use of 
this adapter. 


No. 952J, Fig. 3, may be used with all 


Jewell models. It is a UX adapter having 
a split-plate circuit with two 52-in. ex 
ternal leads for connecting a pair of head- 
phones or a milliammeter in series with 
the plate circuit. 

No. 949K, Fig. 4, is a UX adapter hav 


* Service Consultant, National Radio Institute, Washington, D. C. 
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Twenty-nine out of one hundred eighteen adapters are 


described in this first of a series of practical articles. 


TEST EQUIPMENT 





ing 8in. leads from both filament ter- 
minals. Used to test Kellogg “overhead 
filament” type tubes. It is inserted in 
the tube socket of the receiver. The fila- 
ment leads are then connected to the 
overhead filament contacts of the receiver. 
May be used with Jewell Models 133, 
133A, 198, 199, 408, 409, 444, 577, 578, 
579, 581 and 660. 

No. 932, Fig. 5, is a twin-adapter for 
testing the circuits of types ’22, 32 and 


grid leads which are to be connected to 
the tip jacks provided on the Jewell 444. 
Also tests types 41, 42, PA and PZH tube 
circuits as directed above. 

No. 964DS, Fig. 10, changes a six-prong 
plug to a four-prong plug, used with the 
Jewell 660. May also be used with any 
tester having a basic six-prong plug. 

No. 965DS, Fig. 11, changes a six-prong 
plug into a five-prong plug. Used with 
the Jewell 660 May also be used with 
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34 tubes, using old-type 198, 199 and 581 any other tester having a six-prong plug. . 
testers. One adapter is placed on the test No. 982, Fig. 12, is used with all tube 
plug and the other in the tube socket of testers having a 2.5 volt socket. This H 
the receiver. The control-grid circuit adapter is made for testing the type 82 F1G.24 FiG.25 F1G.26 
is completed with the lead provided for and 83 rectifiers in tube testers only; do CONTROL- 
that purpose. not use with a set analyzer. It incorpor- 6 LEADS GRID CLIP 
No. 992, Fig. 6, is a similar adapter ates a switch for changing from one plate 
to adapter No. 932 except that it is made to the other and includes the necessary om 
for types ’24, ’35, ’36, ’38, ’39, ’44 and ’51_~—s resistor. Use the type °45 socket in the 6 A 
tubes. It is to be used with old-type 198, tube checker for the 82 and the type P2 G P2 
199 and 581 testers. "711A socket for the 83. Used with mod- @ 
No. 974, Fig. 7, is for testing the cir- els 209, 210, 214, 534, 535, 536, 538, 540 © 4 
cuits of pentode tubes. This includes the and 597. H H1TH 
types GA, LA, PZ, ’33, 46 and ’47. The No. 944JY, Fig. 13, permits the reading 6 Pp Giip 
adapter is of the twin type; one-half goes of plate current for the 2nd plate of an 
on the test plug and the other in the tester ‘80 rectifier. May be used with the fol- 
socket. May be used with the models lowing Jewell testers: 198, 199, 209, 408, 
198, 199, 408, 409, 577, 578 and 579. 409, 577, 578, 579 and 581. F- F Fe F- F+ 
No. 965 DW, Fig. 8, is used for circuit No. 965CG, Fig. 14, may be used with 
tests on six-prong tubes such as the types Jewell Models 214, 533, 534, 535, 538, 540 wte.-30 ¥i6.22 FIG. 2 
57 and 58. It is a twin-adapter, one-half and 597 tube checkers to test the types 0, LOCKING STUD 
of which is to be placed on test plug and 41, 42, PA and PZH tubes. The adapter ko) IN er * oTER 
the other in the tester socket. May be _ is to be inserted in the ’36 socket, or any 
used with models 198, 199, 408, 409, 477, five-hole socket wired for a filament po- 6 = 
578 and 579. By breaking the suppressor-_ tential of 6.3 volts. PIN 
grid lead this adapter may also be used No. 954 KPC, Fig. 15, is for testing the HERE 
to analyze the types 41, 42, PA and PZH_ GA, PZ, ’33, 46 and ’47 type tube in Jewell ) 
tube circuits; connect the short lead to 209 and 210 tube checkers. It is to be 
the control-grid stud on the analyzer plug inserted in a 2 or 2.5 volt (filament) four- H || H 
and the long lead to the control-grid pin- hole socket. G |iP 
jack in the analyzer. No. 965KS, Fig. 16, is for testing the 
No. 965DSW, Fig. 9, is for testing the types 57 and 58 tubes in the following 
circuits of types.57 and 58 tubes. It is Jewell tube checkers: Models 209, 210, 
a twin-adapter having split suppressor- (Continued on page 245) is i 
FiG.19 FIG.20 
LOCKING STUD IN SPDT CURRENT- $.P. DT. 
CENTER OF ADAPTER be. — ad CONTROL- TOGGLE 
IS GRID STUD switch) 
6 iG G G2 G G3 G2 
G2 
K P K H{H P P a 
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H H F- F+ F- F+ H H Fe F+ oH H H 
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Constructional details of the new filament 
transformer. 


VERYONE who owns one of the 

Hammarlund Roberts Hi-Q 29 re- 

ceivers is familiar with their all 

around good performance. The R.F. 
coils are designed to be used with the 
high-gain type of radio tubes and the R.F. 
circuit is sufficiently filtered and shielded 
to permit the use of the new type tubes 
without adding any parts to it. 

The Hi-Q “Master A.C.” model is de- 
signed to use the 15-volt type of tube in 
all but the last A.F. stage. This tube is 
both difficult to obtain and expensive. 
Now, by making the changes described 
here, the operating cost and expense of 
tube replacement are reduced to a mini- 


HOW TO 
REWIRE THE HI-Q 29 
FOR THE NEW TUBES 


By HUBERT LEE FRAZIER 





mum; also, the sensitivity and tone of 
the receiver are greatly increased. Figure 
1 is a complete wiring diagram of the 
finished receiver and power supply, with 
all the parts marked for identification. 

Disconnect the reproducer and power- 
supply unit from the receiver chassis and 
remove both the power-supply unit and 
the set chassis from the cabinet. Remove 
the tubes from the power supply unit and 
the set chassis, and begin the rewiring 
of the latter unit first. 


Rewiring the Receiver 


Remove the wires from the _ socket 
terminals marked P, F and F, connecting 
the wires taken from terminals marked F 
to the terminals marked P and G of Fig. 
2. Next, remove the wire that runs from 
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Fig. 2 


Pictorial diagram of the revised H!I-Q 29 receiver. 


A new filament transformer must be rewound 


as shown in Fig. 3. 





AFT2 AFC. REPRODUCEP 


45 


Fig. 1 


the post marked C on the filament wind- 
ing of the power pack to the bottom of 
the “C” bias resistor, and connect the wire 
that was taken from terminal P on the 
tube socket to the post marked C on the 
filament winding of the power compact. 
Now remove the wires from the posts 
marked F on the power compact, and run 
new leads from these posts to the socket 
terminals marked F. The filament trans- 
former is now disconnected from the A.C. 
line cord. This transformer is either re- 
wound according to instruction in Fig. 
3, or is replaced with a new unit having 
one 2.5 volt, 2 ampere winding, and one 
2.5 volt, 7 ampere winding. Mount the 
new or rewound filament transformer on 
the power supply unit and continue with 
the rewiring. 

Connect the wires taken from the posts 
marked F on the power pack to the 2.5 
volt, 2 ampere winding on the filament 
transformer. Upon tracing these wires 
they should be found to connect to the 
fahnestock clips numbered 5 and 6. These 
are the filament supply leads for the last 
A.F. tube. Connect the two wires taken 
from the filament secondary of the 15- 
volt transformer to the 2.5 volt, 7 ampere 
winding of the new filament transformer; 
from the center-tap of this winding con- 
nect a wire to the bottom of the “C” bias 
resistor. The center-tap of the 2.5 volt, 
7 ampere winding connects to clip No. 10. 
Reconnect the primary of the filament 
transformer and the A.C. line cord. 

The power supply unit is now ready 
for testing. Use a high-resistance type of 


(Continued on page 235) 
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Complete schematic circuit of the revised HI-Q 29. The old tubes have been replaced by the types '24 and ‘27. 
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E have found, after a thorough 

test over a period of six and 

one-half years, that a_well- 

equipped service department is 
an asset to the radio sales department as 
well as profitable from a servicing stand- 
point. These statements are based on 
our operations as the radio service de- 
partment and RCA Victor sales division 
of a music house which has been estab- 
lished for 27 years. 

This laboratory, illustrated above, was 
built with the intention of expansion 
as business increased and as improved 
equipment was brought out. There are 
ten (10) panels in use, most of them be- 
ing either 12 x 12 in. or 12 x 24 in. The 
connections are shown below. The first 
panel reading from left to right is blank; 
it was at one time a tube analyzer, 





PROFITS VIA THE SERVICE LAB. 


By M. C. MANCILL 


but was replaced with a Sylvania Vis-O- 
Meter. 

Panel No. 2 is a decibel meter which is 
used to test speech amplifiers and audio 
systems in radio sets. 

Panel No. 3 is a tube rejuvenator which 
was used in the early days for rejuvenat- 
ing thoriated-filament tubes; it is still 
very useful, but to make it even more 
valuable, six UY sockets have been wired 
in for preheating, in conjunction with a 
Weston 565 analyzer (which is kept in 
the laboratory). 

Panel No. 4 is a Leeds and Northrup 
Wheatstone bridge which is used for 
checking resistances and for making vari- 
ous other measurements. 

Panel No. 5 is a neon glow tube with 
a self contained power supply delivering 
about 10 ma. at about 450 volts D.C. This 











equipment is used for checking bypass 
and filter condensers. 

Panel No. 6 contains an 0 to 150V. 
A.C. voltmeter and an 0 to 5 A. A.C. am- 
meter. These are used for finding the 
power consumption or current drain of 
the set under test. This combination is 
also very handy for locating intermittent 
power pack trouble. 

Panel No. 7 is a Standard Jewell ana- 
*lyzing panel. 

Panel No. 8 is a grid-dip instrument or 
resonance indicator which is used mostly 
for locating variable condenser _ short- 
circuits. 

Panel No. 9 contains an 0 to 10 V. and 
an 0 to 250 V. D.C. voltmeter; also a 
3-0-3 A. D.C. ammeter and an 0 to 100 
ma. D.C. milliammeter. To these meters 

(Continued on page 237) 
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Fig. A 
Front view, showing the location of the controls. 





Fig. B 
Rear view showing the location of the component parts. 


CAN hear some of you Service Men saying that you have 
no interest in rejuvenating tubes since their cost has dropped 
to the present low level; also, that you can make more money 
selling new tubes—but: 

First, how many of you Service Men, on a hurry-up job, have 
found one or more weak tubes in a radio set and discovered 
that your stock in that kind of a tube was low? Of course, this 
should never happen, but it does! How handy it would be to 
be prepared to build up those weak tubes; 

Second, how many of you have taken a job where the cus- 
tomer’s finances are low (and many are during this depression) 
and the job must be done at the lowest possible figure at which 
you can make a profit or you don’t get it? 

Third, how many of you would like to cut down your tube 
replacement costs when reconditioning sets for resale? 

Fourth, also, how many of you have an unsatisfied customer 
whose ninety-day guarantee has expired? My answer is to 
rejuvenate, if the tube is weak, and impress your customer 
with the fact that you know a thing or two. 

To my knowledge no article on the subject of A.C. rejuvena- 
tion has been in print and while it is known to a small number 
of radiotricians, it has been jealously concealed from Service 
Men at large. 





HOW TO REACTIVATE 


OXIDE-COATED 
FILAMENTS 


By RAYMOND SHAW 
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Rejuvenated Tubes Stand Up 

The author has been regularly rejuvenating A.C. tubes for 
over a year at this writing, and most of the tubes so treated 
are in service to-day. A charge of twenty-five cents is made 
for each tube and a clean profit of many dollars has been made 
during 1931. This has resulted in convincing customers of 
his ability as a radiotrician and so has sent him many new 
customers. 

The time required to treat most tubes is from ten to thirty 
seconds and the first figure is sufficient for most tubes; how- 
ever, it takes longer when treating heater-type tubes. The 
author wrote to the manufacturer of one of the best known 
tubes asking if A.C. tubes could be renewed. They replied 
“that there was no known method of reactivating A.C. tubes 
as the oxide-coated filaments would not stand high-flashing 
voltages without burning out.” The latter part of their state- 
ment is true, but as to the first part, the author had been suc- 
cessfully rejuvenating A.C. tubes for over six months at the 
date of their letter! 


The Theory of A.C. Rejuvenation 

The average vacuum tube has four important constants, elec- 
tronic emission, plate impedance, amplification factor (mu), 
and mutual conductance. All of these constants are governed 
by one major element—the condition of the filament. If the 
physical structure of the tube elements have not been altered 
and the filament is intact, but does not emit the necessary 
number of electrons, then the tube cannot correctly function 
and is generally spoken of as having come to the end of its 
life. 

Now if we could force the filament or cathode to emit the 
proper number of electrons, then its life would be renewed; 
this is exactly what we will do. Most Service Men are per- 
fectly familiar with reactivating D.C. tubes wherein no plate 
or grid voltages are applied; but to reactivate A.C. tubes, high 
grid- and plate-voltages are necessary and normal filament 
voltages are used on some tubes while others require twice 
their normal filament voltage. In A.C. tubes, the abundance 
of electrons necessary for their operation is due to an oxide 
coating on the filament or cathode, depending upon the type of 
filament or heater used in the tube. When this oxide coating 
is burned away, sufficient electrons are not emitted for satis- 
factory operation and the tube is useless. Application of high 
grid and plate voltages will overcome this condition in the 
majority of cases by reconditioning this oxide coating and so 
renew the tube’s life. 


Construction of the Rejuvenator 

In an emergency, any high-voltage transformer (preferably 
one with a 700-volt secondary) can be hooked-up, and the job 
can be done without switches of any kind. But it will more 
than repay the cost of parts and time to build a permanent 
hookup if carefully assembled and housed, either in a portable 
form or in any small box for shop use as shown in Figs. A 
and B. An R.C.A. model 16 cabinet will do very well, as an 
A.C. oscillator may also be placed in it and operated from the 
transformer used for the rejuvenator. 

In the portable outfit shown, the laminations of a defective 
R.C.A. model 60 power transformer was used. First heat the 
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While tube reactivation is not new, nevertheless it is 
generally conceded that the process is not a very suc- 
cessful one with oxide-coated filament tubes. In this 
interesting article, the author describes how to build 
and use a device that really works—the editors made | 


exhaustive tests—and its cost is about five dollars! 
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Fig. 3 
Breaking apart the phone jack. 





cased transformer (turned upside down) over a flame and 
place it on two wooden strips in a pan covered with an old 
can. (See Rapio-Crart for April, 1931, page 492). Uncase the 
transformer and as soon as the remaining compound begins 
to congeal, remove it; now carefully remove the laminations. 
Place them in gasoline and leave over night to loosen the tar 
coating; then wipe clean with cloth. If the primary winding 
is intact, save it. In any case, be sure to count the turns of 
the 2.5- and 5-volt windings so as to know the turns-per-volt 
required when rewinding. 

The high voltage winding was burned out in my case, so it 
was rewound with No. 28 enameled wire and tapped for 200, 
325, and 750 volts. (See Rapio-Crarr for Sept. 1931, page 166 
on the “Design of Power Transformers.”) Then wind on the 
filament windings, tapping at 1.5, 2.5, 5, and 7.5 volts, as shown 
in the schematic circuit of Fig. 1. 

Special Switches 

While high grade push buttons were used in the portable 
outfit, the author prefers special constructed switches (SW 1 
and SW 2 of Fig. 1) as very rapid-acting switches are required. 
A miniature D.P.D.T. knife switch was used because no D.P.S.T. 
switch was in the “junk box.” Refer to Fig. 2. The cross-bar 
was removed. Two fiber rods 1, x 11% inches were slotted and 
drilled for rivets made from No. 18 copper wire. These rods 
made excellent handles when attached to the switch blades; 
the miniature switch was then mounted on a piece of bakelite. 
A phone jack was torn down and two of the springs were cut 
to 1-inch lengths, as shown in Fig. 3. 

How to Apply High Voltages 

In general, use the lowest possible voltage on grid and plate 
that will give results. The high voltage to the grid and plate 
must be flashed; never use voltages so high that the filament 
turns white and emits a large number of sparks, because it 
will burn out. Do not flash high voltages long enough or so 
rapidly as to turn the plate of the tube red. As a general rule, 
begin using flashing voltages of 114 times the tube’s normal 
plate voltage and, by steps, raise it to 2 or 214, times normal 


voltage. This may sound very difficult but it really is not, for 
few tubes burn out except where excessive voltages are used 
and then the operator is the only one to blame. But do not 
become discouraged if you burn out the filaments of the first 
few tubes. 


Table of Voltages to be Used 


The author has successfully treated the following tubes at 
the voltages as given: 


Type of Voltage of Voltage flashed on 
Tube Filament Grid and Plate 
"12A 5 200-400 
"T1A 5 200-400 
26 1.5 200-400 

*30, ’31, ’32 2.5 200-400 
"45 2.5 400 
60 7.5 400-600 


27, °24, °35, ’51; apply 5 V. approximately one minute and test 
before applying grid and plate voltages; then apply 200-400 
volts if necessary. 

Some ’80’s will respond to the treatment; especially where 
one plate shows full emission and the other, low. 


Color the Important Thing 
Set your apparatus up in a dark place, or at least shade the 
tube from strong light, for you must watch the color changes 
brought about in the spaces inside the plate and surrounding 
the grid and filament. Most tubes show a blue-green color in 
the above mentioned space when the desired results are obtained. 
Better to test the tube frequently than to over-do the process. 
Those tubes that develop this blue-green color are the easiest 
treated. Some tubes will not develop this color but will show 
a bluish color not very pronounced and still will show an O.K. 
test. Experience, only, will fix in your mind the colors required 

to develop full emission from the tube. 

Heater-type tubes of the 2.5 volt group should be treated with 
5 volts on the filament from 1, to 3 minutes and then tested 

(Continued on page 250) 
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Fig. 1 
Schematic circuit of the reactivator. 
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Construction details of the knife switches. 





Fig. 4 
How the five-prong tubes are reactivated. 
































THE SERVICE MAN’S FORUM 


Where His Findings May Benefit Other Radio Technicians 





SERVICE MEN PREFER RADIO-CRAFT 
Editor, Raptio-CRAFT: 


I have just purchased my July issue of 
Rapio-Crart and I want to say it’s a 
dandy. Just the information and data 
that most Service Men would like to have. 

I am one who buys his radio magazines 
after a glance through to see “What it 
has for the Service Man.” 

The Editorial, more dope on ohmmeters, 
circuits, latest equipment, two new tubes, 
how to use a set analyzer, operating notes, 
the Service Man’s Forum, a simple oscil- 
lator, Rapro-Crart kinks, information 
bureau and, especially, Mr. Silver’s article 
on audio systems—and, just what I have 
been waiting for, a tube table. 

It would make me go plenty far out of 
the way to get the July issue if I didn’t 
purchase it next door. 

I spread the good news around and also 
have been asked, “Did you get the July 
issue of Rapio-CraFrr?” 

There are three magazines most Service 
Men buy: Rapto-Crart, Radio News and 
Radio Callbook. Whichever has the most 
data or, we might say, dope for the Ser- 
vice Man, is taken along to the shop. 

I feel that the majority of Service Men 
buy Rapto-Crart, if they 


him to increase his income, it should be 
realized that there are thousands of ex- 
perimenters who have no commercial in- 
terest in radio and to whom the thrill of 
watching experimental ideas put into 
practice means more than the lure of gold. 
A few general-interest articles, and miscel- 
laneous kinks serve to keep these folk 
posted on “doings” of interest to them. 
Let’s all shake hands, in Rapto-Crart, “for 
the good of the order.”—Editor.) 


"RAH! RAH! CORRESPONDENCE 
SCHOOL!" 


Editor, Rapto-CrarFt: 

This is to bridge the space between us 
and to pat Oscar Prescott, of Vinton, Iowa, 
on the back. The sum total of my radio 
knowledge was gained through a corre- 
spondence course, augmented, of course, 
by keeping up to date via the monthly is- 
sue of Rapio-Crarrt. 

A short time ago a Heritage radio set 
(U. S. Radio & Television Corps.’ old 
model 80) was brought in to me to fix; 
the thing was deader than any door nail 
you ever saw, as far as reception was con- 
cerned, although the speaker sounded 


alive. Pulling out the first R.F. tube and 
sticking the aerial into the plate recep- 
tacle of the socket produced music, thus 
localizing the source of trouble. Finding 
it was a different thing. 

Everything checked O.K. down to the 
volume control (which is a potentiometer 
across the input—and in these models 
with a serial number above 5050 the aerial 
connects to the aerial). A few minutes 
thinking gave me my answer—the slider 
was not insulated from the shaft. The 
shaft, in turn, made contact to the chassis 
through a small metal plate used to sup- 
port the unit. Therefore, the aerial was 
completely grounded. I questioned the 
owner as to other Service Men working 
on it. Here is the rub: 

The owner, fearing to trust his radio to 
a correspondence school man in a village 
of 1,200 people, had taken it to a high- 
powered, well advertised service shop in 
Appleton, 21,000 population, 40 miles 
away. The owners of the shops are gradu- 
ates of Wisconsin U. They had replaced 
the original control with an Electrad unit, 
but had overlooked that one point, and 
the set came home worse than when it 
left. Evidently, they had not tested the 
set after making the repair. 





One of several things I 





have not already a_ sub- THe Official Radio 

Service Mens’ Asso- 
ciation, sponsored by 
Rapio-CraFt, invites all 
Service Men who are not 
members of the Organi- 
zation to write for an 
application blank. It is 
the official service or- 
ganization of this maga- 


scription. So I can see, in 
my light, that if you con- 
tinue putting to press a 
magazine such as your 
July issue you certainly 
will have us all buying 
your magazine every 
month. 

Remember, radio is our 





Official lapel button of 
the 0. R. S. M. A. 


zine and is maintained 
solely for the interests 
of Service Men. Mem- 
bership cards are issued 
upon passing a written 
examination 
forwarded 

a: enke ih you can get to know your 


Park Place, N. Y. 


have done was to cut a 
mounting plate out of 
heavy fiber and, presto— 
the job was done. 

All this is no argument 
against the _ residence 
school, but just the same, 


which is 
by = mail. 


radio from a correspond- 
ence course if you really 








bread and butter and we 
are not interested in ex- 
periments, etc. We want more issues just 
like your July number. 

I write this as a matter of information 
to you and for my own lookout; also, I 
can safely say, the lookout of the majority 
of men who are in the service business. 

Nothing is more disgusting than to pur- 
chase a radio magazine and find that 
three-quarters of it are devoted to foolish 
experiments for some office man in his 
leisure hours. 

Well, I bet there are plenty of us that 
have your tube chart enclosed in cello- 
phane and hanging over the bench for 
reference, 

Aut. McNEILL, 
2315 E. 75th St., 
Chicago, Ill. 

(Thanks for the bouquet. Although we 
try to present to the Service Man new 
and original material on every phase of 
this branch of radio which might enable 
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measuring 31% x 5'/2 inches. 


RADIO-CRAFT for 


study the material fur- 
nished you. At least, you 
can learn fundamental principles and 
after that, it is up to you. So, therefore, 


I say, “Rah! Rah! Correspondence 
School!” L. W. NyGAArp, 
Box 36, 


Gillett, Wis. 

(And, we might add, three cheers for 
“horse sense”’—for who in this day and 
age would expect to repair a radio set and 
then turn it out of the shop without run- 
ning an operating test on it! Apparently, 
population hasnt a thing to do with rea- 
soning ability. However, the fact that the 
receiver left the shop without being tested 
may have been an accident. It so happens 
that the Service Men may have thought 
that the set was tested when, in fact, it 
was not. Accidents will happen, even in the 
best of families, and no one can be blamed 
for making a mistake once in a while; 
for the man who never makes a mistake 
never does anything.—Editor) 
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Fig. 1 
Shake well before testing. 


Prize Award 


HOW OLD IS THAT TUBE? 
By Leon J. Fox 
At the present time there is no way to 
tell the age of vacuum tubes. When 
the Service Man replaces the tubes in a 
receiver he wants to be sure that they 
will perform a reasonable length of time 
in order to satisfy the customer. While 
there are old tubes in the set that test 
0.K., the Service Man does not know how 
long they will last. In many cases he 
may get a recall and will have to replace 
these tubes free of charge. 

Upon turning the doubtful tube upside 
down and tapping gently, it will be no- 
ticed that there will collect a deposit coat- 
ing from the filament. After a careful 
examination of a number of tubes of 
known age, the quantity of this coating 
will determine how long the tube has 
been in operation. The heater-type tubes 
will show less coating. See Fig. 1. 

I have found that it is a good idea to 
show this defect in the old tube to the 
customer as a reason for replacement. 


CURING RECEIVER HUM 
By Randolph Mutschelknaus 

N° doubt many Service Men have found 

sets using electrolytic condensers that 
will operate all right for half an hour or 
more, then develop an abnormal hum; 
and after trying everything the manufac- 
turer recommends to cure this hum, have 
replaced the electrolytic condenser and 
thus cured the trouble. 

In the event that a replacement unit 
is not available, the Service Man may be 
interested in the simple procedure fol- 
lowed by the writer in eliminating this 
hum and giving the customer service un- 
til a new condenser of longer life can be 
connected into the set. 

Drill a small hole in the top of the 
condenser (through the hard rubber), as 
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Fig. 4 
A very neat device for regulating the charging 
rate of the car battery. 
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$10 for Prize Service 


Wrinkles 


Previous experience has indicated that 
many Service Men, during their daily work, 
have run across some very excellent Wrinkles, 
which would be of great interest to their 
fellow Service Men. 


As an incentive toward obtaining informa- 
tion of this type, RADIO-CRAFT will pay 
$10.00 to the Service Man submitting the 
best all-around Radio Service Wrinkle each 
month. All checks are mailed upon publi- 
cation. 


The judges are the editors of RADIO- 
CRAFT, and their decisions are final. No 
unused manuscripts can be returned. 

Follow these simple rules: Write, or pre- 
ferably type, on one side of the sheet, giving 
a clear description of the best Radio Service 
Wrinkle you know of. Simple sketches in 
free-hand are satisfactory, as long as they 
explain the idea. You may send in as many 
Wrinkles as you please. Everyone is eligible 
for the prize except employees of RADIO- 
CRAFT and their families. 

The contest closes the 15th of every month, 
by which time all the Wrinkles must be 
received for the next month. 

Send all contributions to the Editor, Ser- 
vice Wrinkles, c/o RADIO-CRAFT, 98 Park 
Place, New York City. 


illustrated in Fig. 2; turn on the radio 
set and fill the condenser with distilled 
water until the hum stops. Then, add 
enough water to raise the solution level 
in the condenser about %-in. or more. 
Seal the hole in the condenser top with 
wax and the set is ready for many more 
months of service. 

Be careful not to touch the condenser 
connections or the water container (if it 
is metal), while filling, or you may re- 
ceive a shock. 
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Fig. 3, above. 
A home-made switch for that analyzer or tube 
tester is described. 


Fig. 2, right. 
Filling the electrolytic condenser with water, 
similar to a storage battery, may reduce hum. 
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MAKING A BI-POLAR SWITCH 
By G. A. Sherwood 

N Fig. 3 is illustrated the manner in 

which the writer made a successful bi- 
polar analyzer switch to meet an imme- 
diate need. 

A series-parallel switch; two pieces of 
copper; a small piece of 14-inch bakelite; 
twenty, ¥,-inch, 6-32 flat-head brass 
screws; four, %,-in. flat-head brass screws; 
and two stop pins complete the list of 
parts. Countersink the flat-head screws 
1/32-in. below the panel to prevent the 
contact blades shorting two of the contact 
points. The switch made by the writer 
and illustrated in the figure had over-all 
dimensions of 414, x 41, ins. 


COMPENSATING CAR-RADIO 
BATTERY DISCHARGE 
By L. Z. Tucker 

HE writer, specializing in automotive 

radio service, has experienced difficulty 
in keeping car batteries correctly charged, 
due to the fact that the cars often make 
long runs, thus making it necessary to 
adjust the generator (normally adjusted 
to compensate for drain due to the radio 
set being operated on short runs) so as 
not to over-charge the battery. 

To make generator adjustment easy 
for the car operator, I now mount on the 
cowl a 6-ohm rheostat of heavy-duty type 
and run two wires to the generator, as 
shown in Fig. 4. This resistor is con- 
nected into the circuit by breaking the 
field coil lead to the adjusting brush, 
completing the circuit through the vari- 
able resistor; then, advance the third, 
adjusting brush on the charger to its 
full limit. After this, the rheostat will 
afford a charging range of 2 to 20 am- 
peres. 
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS 


OPERATING NOTES 





HE servicing of radio receivers is 

becoming more complex with each 

succeeding day. Manufacturers are 

releasing new models so quickly that 
the Service Man has all he can do to keep 
abreast of the different tube designs, tube 
coupling devices, and automatic volume 
control systems. Each problem has its 
own solution and the only saving feature 
is the fact that the same faults are found 
in each model; the latest model receivers 
providing as much food for thought as 
their predecessors. 


Philco 91 


In a number of the new Philco 91 twin- 
speaker receivers, the complaint of “no 
control of tone” has been met. The same 
four-point switch as used in previous 
Philco models is employed here, as shown 
in Fig. 1. With the switch in the “bril- 
liant” position, there are no condensers in 
the plate circuit of the first audio ampli- 
fier tube. As the switch is placed in the 
next position, a condenser is added to the 
circuit. The third and fourth positions 
each add a condenser, so that in the “bass” 
or “deep” position, there are three paral- 
leled condensers connected from the plate 
of this stage to chassis. However, in these 
several receivers, as soon as the tone con- 
trol was switched from “brilliant” to the 
next step, the tone became so muffled and 
deep and the volume dropped so much that 
it was impossible to understand any voice 
broadcast clearly. 


By BERTRAM M. FREED 


In the first set where this condition was 
encountered, the tone control was thor- 
oughly checked. Each condenser was 
tested separately and each proved satis- 
factory! A new tone control was then in- 
stalled and when this did not help, the 
original unit was connected into another 
chassis and it performed in correct man- 
ner, creating a puzzle of “how come?” 

Upon a happy thought, the Philco ’37 
tube (this receiver employs automobile- 
type, 6.3-volt tubes, discounting the ’80 
rectifier) in the first A.F. stage was re- 
placed and the tone control worked splen- 
didly. Despite the fact that the tube had 
been checked previously and found to be 
normal in all respects, it would not func- 
tion in this stage; in the oscillator stage, 
it worked perfectly. To satisfy curiosity, 
the tube in question was placed in a num- 
ber of receivers of the same model and 
the same result was obtained, “no control 
of tone.” All in all, six of these tubes 
have been found. When this condition is 
encountered, all that is necessary is to 
switch the sockets of the oscillator and 
first A.F. tube. 

After the Philco 91 has been in opera- 
tion for a short time, the dial may be 
found to slip. This receiver makes use 
of a dial-cord whose tension, or slack, is 
taken up by a coil spring. It is only 
necessary to move this spring up one or 
two steps in the series of notches cut out 
in the dial to remove any slipping condi- 
tion. Rosin, or warm tallow from an 





ordinary candle, rubbed into the cord will 
also help to eliminate this fault. 


Philco 90 


The Philco 90 receiver, in the pentode- 
output models (See the circuit on pg. 160 
of the September, 1932, Rapio-Crarr) has 
furnished grounds for much distress to 
many Service Men. The chief complaints 
with this model include not only fading 
or intermittent reception, as previously 
described, but also noisy reception. Both 
of these effects are caused by the A.F. 
coupling condensers. 

This receiver utilizes three of these 
bakelite encased units: one, coupling the 
diode detector to the detector-amplifier 
tube; the second, coupling the plate of 
the detector-amplifier tube to the grid of 
the first A.F. tube; and the last, coupling 
the grid of the pentode to the plate of the 
first A.F. tube. 

Their value is given as .01-mf., but .1-mf. 
tubular condensers have been used for re- 
placement with much success when the 
former were not at hand, the value not 
being critical. In several cases, however, 
where the .1-mf. condensers were used, it 
was found necessary to replace the first 
A.F. grid-leak resistor and sometimes, the 
pentode grid-leak resistor, with 100,000- 
ohm units to eliminate the tendency to 
motor-boat. 

In this same model, the second coupling 
condenser has been found mainly re- 
sponsible for noisy reception, although, on 
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Schematic circuit of the Philco 91 receiver. 


Fig. 1 


The volume contro! has a value of 350,000 ohms; the tone contro! has one .05-mf. and two .01-mf. con- 


densers; the field coils, a resistance of 3,200 ohms; and the filter choke, a value of 285 ohms. 
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two occasions, the third was the offending 
member. This may be eliminated by ap- 
plying the soldering iron to the lug of 
the condenser. Usually, it will be neces- 
sary to replace the unit. Any method 
may be pursued in determining the noisy 
condenser, although the writer has found 
that removing each one, in turn, from the 
circuit, and substituting a new condenser 
is the most certain and quickest pro- 
cedure. 


Zenith 91, 92 


The next receiver to be considered is 
the Zenith 91, 92 superheterodyne; in 
chasses below Nos. 373, 334 and 301, 394, 
respectively, we experienced no end of 
trouble. The symptoms in this case, are: 
(a) marked fading; (b) no dip-action on 
the tuning meter, and; (c) little or no re- 
sponse on the local side of the local-dis- 
tance switch. A glance at the schematic 
detail, Fig. 2, will disclose two resistors, 
Rl, R2, which are connected in series 
across the D.C. voltage output as bleeder 
resistors, the values being respectively, 
2,800 ohms and 3,600 ohms. These carbon 
units, not capable of withstanding the 
load placed upon them, are the source of 
the entire complaint. 

These resistors break down under load 
and the electrical values vary, resulting 
in the above-mentioned complaint. The 
only remedy is replacement with resistors 
whose rating is 10 watts or more. The 
defective units are easily located, as they 
are the two largest resistors mounted upon 
the resistor strip. The other means of 
identification will be the discolored or 
burnt portions to be found on the resistors 
as well as a collection of dust under the 
units, such as is found under beds and 
dressers in a bedroom, when the floors 
have been neglected for a few days. (!) 

It must be mentioned that the last lot of 
this model that was released incorporated 
wire-wound resistors of sufficient carrying 
capacity in place of the troublesome car- 
bon units. 


Majestic 61 


On service calls marked ‘Majestic 61,” 
acommon complaint is “no reception,” or 
“dead.” A check will often reveal no 
plate voltage on the I.F. tube or first- 
detector and very low plate voltage, if 
any, on the other tubes. 

The use of the ohmmeter will show an 
almost full short-circuit between the I.F. 
plate or first-detector :plate—as the case 
May be—and chassis. Unsoldering wires 
Will finally localize the trouble to the 
Primary of either one of the two IL.F. 
transformers. A low-range ohmmeter, 
capable of measuring the D.C. resistance 
of the I.F. primary, will show the “short” 
to chassis to be at the “B+” end of the 
Primary. The circuit is Fig. 3. 

This short is caused by the breakdown 
of the bypass condenser connected from 
the “B_” side of the primary to the shield 
‘an of the transformer. The condenser 
is Sealed in pitch within the riveted shield 
‘an of the I.F. transformer, and before 
the defective unit may be removed from 
the circuit, it will be necessary to drill 
out the rivets (so that the shield can may 
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be disassembled), and to melt out the by- 
pass condenser. The transformer and 
shield are then reassembled; a bypass 
condenser of sufficient voltage rating is 
then connected externally across the cor- 
rect terminals. 

No doubt, it is much simpler to replace 
the I.F. transformer, but this is a some- 
what expensive proposition if a genuine 
replacement is desired, although an or- 
dinary high-gain I.F. transformer, peaked 
at 175 ke. may be employed, together with 
an external bypass condenser. 

If the entire shield is carefully insu- 
lated from the chassis and the trans- 
former mounted on the chassis by means 
of insulated bushings or an insulated 
strap, this will disconnect the shorted 
condenser from the chassis. The second- 
ary return of the first I.F. transformer 
does not connect to the shield can but 
connects to the A.V.C. circuit externally; 
the trimmer condensers have one side of 
each connected to the shield can and the 
other side connected to the plate and grid 
of the primary and secondary windings, 
respectively. The grounded sides of each 
condenser may be disconnected, and re- 
connected to the “B+” side of the pri- 
mary and the grid return of the second- 
ary, so that each trimmer is connected 
across and tunes each respective coil in 
conventional manner as depicted in Fig. 3. 

Servicing this model, recently, two in- 
stances were encountered where no sig- 
nals could be obtained unless the A.V.C. 
type ’24 tube was withdrawn. When this 


full sensitivity but without any control 
of volume. The schematic showed the 
function of the A.V.C. tube to be that of 
varying the control-grid bias of the R.F., 
first detector and I.F. tubes. 

As a similar experience with a Radiola 
67 (described in the July, 1932 issue of 
Rapto-Crart, page 33, where an inopera- 
tive receiver would perform without the 
A.V.C. ’27 tube) inspired further tests, 
the control-grid circuit of the A.V.C. ’24 
was checked. 

The wire connecting to the control-grid 
of this tube runs through a hole in the 
chassis and ,is soldered to a small ter- 
minal on a square, insulated strip directly 
alongside the socket. A green wire, which 
should have been soldered to this lug 
was moving freely about in the joint 

(Continued on page 251) 
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GALVIN MOTOROLA MODEL 61 AUTOMOTIVE RECEIVER 


(Incorporating a type 85 duodiode-triode tube as a combination second-detector, automatic volume 


This automotive receiver incorporates the 


following tube combination: Tube V1, type 
"36 screcn-grid as an R.F. amplifier; V2, 


type "39 variable-mu R.F. pentode as a com- 
bination oscillator and _ first-detector; V3, 
type "36 screen-grid 1.F, amplifier; V4, type 
85 duodiode-triode as a combination second- 
detector, automatic volume control and A.F, 
amplifier; V5, type 41 high-mu special auto- 
motive pentode second A.F, 


Iligh voltages are obtained from the 
storage battery of the car by means of 
an interrupter system and step-up trans- 
former, in the manner described in the 


Sept. 
152. 
Following are the values of the com- 
ponents of this modern radio set: Con- 
densers C1, C2, C3, tuning condenser gang; 
C4, C8, coupling condensers; C5, C6, C7, 
LIF. trimmers; C9, C15, C17 (buffer), .05- 
mf.; C10, 0.5-mf.; C11, 0.25-mf.; C12, 500 
mmf.; C14, .002-mf.; C15, .01-mf.; C16, 1. 
mf.; C18, C19, 8 mf.; C20, C21, 0,1-mf. 


1952 issue of Rapro-Crarr, pg. 152. 


Resistor Ri, volume control potentio- 
meter, 0.5-meg.; R2, R4, R7, R&S, 0.1-mex. ; 
R3, 75.000 ohms; R5, 5,000 ohms; R6, 


500 ohms; RY, 0.2-meg.; R10, 50,000 ohms; 
Ril, 0.7-meg. 


It is not recommended that any repairs 
be made to a defective Elkonode (interrup- 
ter.) All such units should be returned 


to the factory 
Ill.), or to 
konode 

An open 
indicated by 


(Galvin Mfg. Corp., Chicago, 
the manufacturers of the El- 
label on unit), 
buffer condenser, C17, will be 
failure of the rectifier tube 
V6 to stay ionized. A purple glow in the 
tube is an indication of correct operation 
of this type of rectifier: a shorted C17 con- 
denser will be indicated by spasmodic 
operation of the Elkonode, as well as failure 
of V6 to glow. <As a general rule, when 
spasmodic operation of the Elkonode is 
observed it is an indication that the El- 
konode is not feeding into the correct load; 
it either is underloaded or overloaded; 
two undesirable conditions, 


(see 


After the Elkonode has been removed, it 
may be tested by applying 6 volts to the 
large terminals, with positive polarity to 
the brown wire; it is also necessary to 
connect a 5,000-ohm resistor across the red 
(or green) and black wires, together with 





an 8 mf. electrolytic condenser and a volt- 
meter, 


With this setup, the 


Elkonode 
_£GANGED TUNING CONDENSERS 
ca 







“* 





VOLUME 
CONTROL 


CONTROL PANEL 


~TDET 1a OSC. 7 us ¢ 
"39 


control and first A.F. amplifier.) 


should consume not more than 2.25 A.; the 
voltage drop across the 5,000-ohm load 
should be between 160 and 170 volts, pro- 
vided the battery voltage is exactly 6.5. 
The following precautions should be ob- 
served: Do not remove the receiver section 
of the set from the power pack, with the 
set turned on; the BR tube, V6, should 
not be removed from its socket unless the 
set is turned off. Since the “A” supply is 
polarized, it is necessary to make certain 
that the red wire connects to the positive 
terminal and the white wire to the nega- 
tive terminal of the battery ; do not operate 
the set with the “A” leads reversed, other- 


wise the Elkonode will be damaged beyond 
repair. For this reason, the polarity of 


the car battery should be double-checked by 
means of a voltmeter before the set is put 
into operation. (Reversed connection to the 
“A” battery will be indicated by low “B” 
voltage, spasmodic operation of the Elkonode 
and erratic flashing of V6.) 

An ideal place for the reproducer is face- 
out, with the reproducer flush with the 
instrument board, but such a_ position is 
undesirable because of the space factor, 
Therefore, the first alternative is to leave 
it at the same level but to move it back 
to the bulk-head, for good operation, 

If there is not room to mount the re- 
producer in that position, a second method 


is to face the reproducer toward the floor- 
boards, with the front-edge of the repro- 
ducer against the instrument board and 


the side against the side of the car, a posi- 
tion available in most cars. 
It generally necessitates two holes being 


drilled through the instrument board to 
hold the reproducer and an _ additional 
bracket run from the adjacent vide of the 
reproducer to the side of the ear. This 


location is rather new to some installation 

men, but its acoustic properties are superior 

because of the additional baffle effect which 
results from the close proximity to the in- 
strument board, 

Following is a listing of the preferred 
location for automotive radio receivers to 
be used in the 1931 car models specified: 
Ford, Model A: Motor compartment on 

the left side; 

Chevrolet: Motor compartment on the left 
side or below the cowl on the right in- 
side; (For 1932 model, remove carburetor 
and air cleaner, temporarily.) ; 

Buick: Below the cowl on the right inside; 
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Chrysler: Right side of car under cowl; 

Pontiac: Left side of motor compartment 
or right side of car under cowl; 

DeSoto: Ditto; 

Plymouth: Left 


motor compartment or 


right side of car, under cowl; 
Cadillac: Ditto; ’ 
Lincoln: Center of motor compartment or 
right side of car, under cowl; 
Packard: Ditto; (Light Eight, left side 


of motor compartment.) ; 

Oakland, VS: Below cowl on right side or 
right side of car, under cowl; 

Studebaker: Left motor compartment or 
right side of car, under cowl; 

Oldsmobile: Right motor compartment or 
right side of car, under cowl; 

Auburn: Right motor compartment or right 
side of car, under cowl. 

(The “bulkhead” is the partition in the 
car which separates the motor compartment 
from the driver’s compartment.) 

Car manufacturers have furnished the 
following data regarding their provisions, 
in 1932 models, concerning automotive radio 
antennas: 


Chrysler: Roof antenna with lead-in and 
provisions for “B” battery box; 

Dodge: Ditto; 

DeSoto: Ditto: 

Plymouth: Ditto; 

Reo: Equipped with roof antenna and 
lead-in ; 

Rockne: Ditto; 

Studebaker: Ditto; 

Buick: All models, $6.00 additional for 
antenna installation ; 

Franklin: Roof antenna but no lead-in; 

Ford: Ditto; 

Cunningham: All models, additional charge 


for antenna installation, 

Check the proposed antenna for ground 
by means of a 0-200 V. meter, of 1,000 
ohms-per-volt type, and a 200 V. battery. 
Even on damp days the leakage should not 
exceed 2 V. Lack of peak resonance on the 
antenna trimmer indicates a leaky antenna, 
or one having too great capacity; in gen- 
eral, an antenna screen area of about * 
sq. ft. will be satisfactory, 

The dynamic reproducer may be checked 
for a rubbing voice coil by applying 50 V.., 
60 cycles, to the two outside or “B" term- 
inals of the output transformer; instead of 
a clear, steady hum, a rubbing noise will 
be heard, if the voice coil is not floating 
entirely clear. 
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its circuit connections than by the 
of the chassis manufacturer. 


the following electrical values are 
Resistor Ri, 0.5-meg.; R2, 
R3, 1, 
0.1-meg.: R6, R77, R&, 2 megs.; RY, 





kh14, 350 ohms; R15, 1,300 ohms. 
Condensers C1, C2, 


.001-mf, 


ment potential, all tubes, 6 volts. 
potential, V1, V5, 177 volts: 
V4, zero; V5, 54 volts; V6, 159 
Screen-grid potential, V1, V3, 80 


165 volts. 
3 volts; V2, 7 





volts, 


ma.; V2, 0.9-ma. (depending 


cathode to ground. 


the switch is turned off. (This is 


of the circuit.) 
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Numerous mail-order houses sponsor this 
chassis under their particular trade name 
consequently, it is better remembered 


In the No. 062 Series automotive receiver 


7,000 ohms; 
meg.; R4, RIS, 0.5-meg.; R5, 


ohms ; R10, 20,000 ohms; R11, 15,000 ohms; 


C3, equipped with 
trimmers, constitute the tuning gang: 
is the oscillator padding condenser; C5, C6, 
C7, 1.F. trimmers; C8, .006-mf.; C9, 
mf.; C10, C14, 4 mf.; C11, .002-mf.; C12, 
C18, 05-mf.; C13, C15, C16, 0.1-mf.; C17, 


Operating potentials are as follows: Fila- 


V2, 175 volts; 


V2, 76 volts; V4, zero; V5, 77 volts: 
Control-grid potential, V1, 
(depending upon dial 
ting); V4, zero; V5, 6 volts; V6, 

Plate current, normal, V1, V3, 
upon 

setting); V4, zero; V5, 1.2 ma.; V6, 
ma. All bias voltages must be read from 


Do not check the “A” and “RB” potentials 
at the multi-point socket on the cable head, 
as the pilot light may be burned out when 


the high inductance of the speaker field, 
which will increase the voltage at the break 
Also, when the cable head 
and multi-point socket are taken off, 
connections between the chassis and power 
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SWITCH 


MANUAL VOLUME 


unit are open so that readings are not made 
under load conditions. 

To read the voltages at the sockets the 
chassis box, in most cases, will have to 
be removed from its mounting. In some 
instances, the cables, which may be attached 
to the dash or at other points, will have 
to be removed, The voltages can be read 
at the sockets with a long plug or with a 
pair of long, insulated test prods. 

All tubes must be inserted and all units 
connected. A signal will effect the control 
voltages on V1, V5 and V5. If signals are 
received, ground the antenna and remove 
V4 to take the other readings. 

The diode current establishes a drop 
across a resistor network; this potential 
is used as an additional bias potential on 
V1. V3 and V5, giving A.V.C. action. 

The full control potential is applied to 
V1, two-thirds to V3, and one-third to V5. 
As the signal increases in intensity, the 
applied control potential is increased, thus 
giving uniform output as set by the manual 
volume control. The manual volume con- 
trol varies the diode A.F, potential! applied 
to V5. 

The tone control is mounted on the dy- 
namic reproducer, which derives its field 
supply from the storage battery in the car. 

Aerials are preferred in the following 
order: Roof antenna; tape antenna on roof 
(this is not very effective where a grounded 
chicken-wire mesh remains inside the roof) ; 
plate antenna (strung underneath the run- 
ning board): under-car antenna (A wire 
fastened from the right side of the rear 
axle to the lowest point under the metor, 
then back to the left rear axle, forming a 
Vv. <At the vertex of the V is a spring 
to take up the slack, The lead-in is brought 
up from the vertex end.), 

Do not turn the set on until all the wir- 
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WELLS-GARDNER SERIES 062 AUTOMOTIVE SUPERHETERODYNE 


(Incorporating types '36, '37, '38 and '39 tubes; also A.V.C.) 


ing connections of the installation have 
been completed—this is extremely important, 

To adjust the antenna trimmer, tune in 
a weak signal at the high frequency end 
of the dial-with the manual volume control 
about three-quarters on, On one end of 
the chassis box is a small metal plate. Re- 
move the two screws holding this plate. 
Directly under the hole in the chassis box 
is the antenna trimmer condenser screw. 
Adjust this up or down until maximum 
output is obtained, 

Noise, in some instances, may be due to 
weak pickup caused by a poor antenna. The 
action of the automatic volume control, due 
to the low pickup, causes the set to operate 
at maximum sensitivity, thergby increasing 
noisy reception, due both to external pickup 
and internal conditions. 

Noisy operation is also caused in some 
instances by loose parts in the car body 
or frame. These loose parts rubbing to- 
gether affect the grounding and cause 
noises, due to the rubbing or wiping action, 
Tightening up the frame and body at all 
points and, in some cases, the use of copper 
jumpers, will eliminate noise of this nature, 

Loose lamps or wiring are also a common 
cause of noisy operation, 

Compensate for the increased battery drain 
occasioned by the radio set, by increasing 
the charging rate of the car generator. 
After a week of car operation, check the 
condition of the battery and re-adjust the 
charging rate accordingly. 

Two fuses are used on this receiver, The 
10 A. “A” fuse is located on the multi- 
point socket; the 1/8-A. “RB” fuse, inside 
the control unit. The pilot lamp is a 
standard 6 volt No, 40 unit, 

Poor operation may be due to moisture, 
from car-washings or storms, seeping into 
undesired places, 
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Practical Hints From Experimenters’ Private Laboratories 





Prize Award 


SELF-VULCANIZED RUBBER IN 
RADIO WORK 


By G. L. Garvin 

N Fig. 1 are illustrated several ways in 
| which the experimenter may use self- 
vulcanizing, tire-repair rubber in his radio 
work. 

A twenty-five cent can contains sufficient 
material to make about 84 sq. ins. of 
rubber. 

Out of this I am able to make rubber 
“spaghetti,” rubber grommets, test-prod 
and pliers insulation, and insulating plates 
of any size. 

Glue is not used—the secret lies in 
tightly pinching the surfaces together with 
pliers, then cutting along the seam with 
scissors to make a neat-appearing job. 
This rubber juncture cannot be separated 
—the rubber will tear elsewhere first. 


REMOTE-RADIO OPERATION 
By W. B. Matthews 
N Fig. 2 are shown the circuits of a sys- 

tem which I have set up between my 
laboratory and my regular household set 
which is located in another part of the 
building. The circuit was first designed 
in order that I might make use of the 
rather powerful A.F. amplifier with which 
the set is equipped without either moving 
the set to the lab., or impairing its value 
for ordinary use. 

By plugging the output of a short-wave 
tuner, phonograph pickup, microphone 
transformer, or any other A.F. source into 
jack A, it may be fed into the detector or 
A.F. stage of the set. The jack contacts 
close the circuit from the battery, operat- 
ing the relay (Rel. 1) which opens the 
last R.F. secondary winding and applies 
the input to the grid of the detector. In 
this way, short-wave programs may be 
picked up in the lab. and be heard from 
the regular set speaker. If a plug is in- 
serted into jack B, the relay (Rel. 2) is 
operated and the output of the set 
switched back to the lab. to a speaker 
connected to the plug in jack B. If the 
plug is removed from jack A the armature 
of relay (Rel. 1) falls back and the regu- 
lar broadcast program may be heard from 
the speaker in the lab. The set can be 
turned on or off by operating the switch 
S which controls the power-control relay. 

The jacks and the control switch are 
mounted in a panel along with other jacks 
and equipment located in the lab. The 
relays (Rel. 1 and Rel. 2) are mounted 
in a small box located immediately back 
of the chassis in the radio cabinet, as is 
the power control relay. 
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$5 for a Practical 
Radio Kink 


As an incentive toward obtaining radio 
hints and experimental short-cuts, “‘Radio- 
Craft” will pay $5.00 for the best one sub- 
mitted each month. Checks will be mailed 
upon publication of the article. 

The judges are the editors of 
Craft’’ and their decisions are final. 
used manuscripts are returned. 

Follow these simple rules: Write, or 
preferably type, on one side of the sheet, 
giving a clear description of the best radio 
“kink” you know of. Simple sketches in 
free-hand are satisfactory, as long as they 
explain the idea. You can send in as many 
kinks as you wish. Everyone is eligible for 
the prize except employees of ‘“Radio- 
Craft” and their families. 

This contest closes on the 15th of every 
month, by which time all the Kinks must be 
received for the next month. 

Send all contributions to Editor, Kinks 
Department, c-o ‘“Radio-Craft,” 98 Park 
Place, New York City. 


“Radio- 
No un- 


For the connection between the two lo- 
cations, I use a small cable, but on a long 
run it may be necessary to use a separate 
pair for the output of the set in order to 
prevent capacity feedback into the input 
pair. Also, it is necessary to keep the 
capacity between the two sides of the out- 
put pair to as low a figure as possible to 
prevent distortion. 

Now for a few notes about the appa- 
ratus. All three of the relays must be 
wound to suit the voltage of the battery 
supply. If they are properly designed 
their current consumption can be kept 
quite low. For the power-control relay, I 
rewound an old automobile generator re- 
lay which I found had large enough con- 
tacts to carry the set load. These contacts 
are connected directly across the regular 
set switch. For Rel. 1 and Rel. 2 any 
relays with suitable contact arrangements 
will do. The contacts of Rel. 1, which 
are normally closed, are cut into the de- 
tector control-grid circuit. Care must be 
taken to make sure that the input is cut 
into the grounded end of the R.F. second- 
ary circuit so that the receiver’s tuned 
circuits will not be thrown out of balance. 
Slightly different arrangements may be 
necessary for different sets at this point, 
or it may be wired so as to apply the in- 
put to the first A.F. stage. In any case, 
it is connected the same as a phonograph 
Any type jacks with an 
extra pair of contacts may be used as 
shown in the diagram. 

Many interesting uses of this or similar 
arrangements will suggest themselves to 
the experimenter. 
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You can make extra money with this idea. 
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Fig. 3 
Shielding R.F. coils—an important thing. 


SHIELDING FOR SMALL COILS 
By Wm. R. Thames 

| in writer has successfully used scree?- 

grids from old ’22 and ’32 tubes as 
shield cans for small R.F. choke coils 
Perhaps this idea will interest some of 
the readers of Rapto-CraFt. 

The details of this arrangement are il: 
lustrated in Fig. 3, at A and B. 
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"THE RADIO ‘TREASURE’ FINDER” 


Editor. Rapio-CRAFT: 

In the June issue of Rapio-Crart, on pég. 
716, you give the construction details con- 
cerning a “treasure” finder. I had one 
puilt just the way the article specified, 
using the parts that were supposed to be 
used, but the resulting machine will only 
work a little bit. It seems to me that it is 
too short-wave. In other words, it will 
work only when it is setting on metal— 
It had to be setting right on the metal. 

What could be the matter with it? I 
sure would like to get it working as I have 
spent quite a lot of money on it. If there 
is anything you can give me light on I 
sure would appreciate it. 

R. L. RIppie, 
The Kiva, 
Santa Rosa, N. M. 

(Below is the comment of the author, 
Mr. Clyde J. Fitch. Note that a slight 
change in the wiring is necessary to ob- 
tain satisfactory results from this practi- 
cal metal locator; this circuit modification 
is illustrated in these columns.—Technical 
Editor.) 


CONCERNING WHICH MR. FITCH 
REPLIES —— 


Editor, Rapto-CRAFT: 

The treasure finder described in the 
June 1932 issue of Rapio-Crarr has 
aroused so much interest that the editors 
have literally been swamped with in- 
quiries—and to answer these in a group— 
this means has been taken so that others, 
who may be interested, will not be con- 
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fronted with the same difficulties. 

It is unfortunate that almost all who 
have built the apparatus are disappointed 
with the results (the letter of Mr. R. L. 
Riddle is a good example). In 
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is, of course, a change in volume, but it is 
very slight and the ear is not very sensi- 
tive to slight changes in volume.) The 
metal sheet could be detected at a distance 
of four feet from the receiver loop; a 
typewriter was detected at a distance of 
six feet. 

Some who have used similar apparatus 
state that it works better outdoors during 
rainy weather. The reason for this is not 
definitely known. Perhaps the buried ob- 
jects, having better electrical contact with 
moist earth, produce a greater effect. In 
one case that came to our notice a couple 
of swords were unearthed; they were 
about four feet below the surface. 

One writer states that he could get a 
good balance of zero sound indoors, but 
could get no zero balance outdoors. Per- 
haps body capacity between his head and 
the earphones unbalanced the apparatus 
when his feet were in contact with the 
ground. Wearing rubbers should prevent 
this if this is the cause of the trouble. 

Check all potentials with an accurate, 
high-resistance voltmeter. Make certain 
that grid-leak resistors R1 in Fig. 1 and 
R in Fig. 4 have the correct values. Try 
several tubes in their respective positions; 
this admonition holds true particularly for 
V1 in Fig. 1—and to nearly the same de- 
gree, V3 in the same figure. Try revers- 
ing the connections to the primary of the 
R.F,. transformer, R.F.T., in Fig. 1. Test 
all of the condensers for short-circuit; 
also, if possible, check them for their 
rated capacities—or, at least, for open- 
circuit. Note that unless resistor R in 
Fig. 4 has the correct value it will not 
be possible to obtain a satisfactory audio 
modulation note from the transmitter; in 
fact, it may not be possible to obtain any 
audible modulation of this section of the 

metal-locator. 


IMPORTANT NOTICE 


In the interest of those readers who do not 
like to mutilate this magazine, we have asked 
our advertisers not to place coupons in their 
advertisements. 

Instead of the usual coupons, you will find 
a number of convenient post cards inserted be- 
tween the last page and the back cover of 
this magazine. 

This new service will save you time and work. 
No need to cut coupons, nor is it necessary to 
hunt for and address envelopes. Moreover, 
the space for your name on a coupon is usually 
so small that the advertiser is often not able 
to make out your writing and then you wonder 
why you do not get the literature sent for. 

Then, last but not least—the postage for a 
postal card is only Ic whereas a letter now 
costs 3c. 

Read the advertisements and then turn to the 
page containing the special postal cards. De- 
tach, fill out and mail the card of the adver- 
tiser whose literature or offers you want to have 
sent to you. 

Mail your card today! Show the advertisers 
that you appreciate their cooperation and 
thoughtfulness. 


to pass through the headset. Under this 
condition the receiver would not work as 
well as it should. The corrected diagram 
published herewith must be followed in 
building the instrument. 

The apparatus as built by the writer 
was tested by placing a piece of metal 
about one foot square near the receiver 
loop, and while a perfect balance of zero 
sound could not be obtained by adjusting 
the angle of the loops, the presence of the 
metal could be detected by means of a 
change in the quality of the sound. (There 


































































































many instances we believe this Crype J. Fircu. 

is due to the fact that an error Ee ee 

was made in reproducing the Loop “32 ! per. Sn, "30 AFT. 33 

diagram of the receiver (Fig. 1 i cap | MORE TUBES? (1) 

on page 749) and therefore we a? ag C2 Editor, Rapio-Crart: 

are publishing the corrected C a G As one who has been inter- 

diagram herewith. We were F+ ested in radio for many years 

hot aware of this error until vi © Ba v2 . it Lvs (I was one of the subscribers 

— recently and were at a ee { ees @ to the splendid magazine “Ama- 

oss to know why so many at f 4 LS a teur Work” at the time it 

<¢ q 7 . 

a not get the apparatus to ? +f a passed and recall that your own 
z . & a, 5 CONNECT THIS “Modern Electrics” was sent to 
n the original diagram, the Sw. - R3 HH LEAD subscribers to the first-named 

~ supply for tubes V1 and +4 cs publication by way of complet- 

~ Was taken from the plate x) rc é ; BS 6 “a ing the periods for which they 

‘erminal of V3, instead of the A= “A+ 8" “B+ PHONES had paid their respective sub- 

blus “B” lead; this caused the scriptions to “Amateur Work’”’), 








plate current of all three tubes 
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Fig. A 
Front view of the very versatile short-wave tester. 


@ For some unaccountable reason, short-wave 
receivers do not seem to enjoy the same up-to- 
date testing that is being given to broadcast 
receivers. That this may be due, in part, to 
lack of efficient test equipment seems to be a 
generally accepted fact. To overcome some of 
the difficulties involved in testing short-wave 
apparatus, the author of this interesting article 
has designed and built the portable testing lab- 
oratory described in this article. 

This device consists of a vacuum-tube volt- 
meter; a short-wave oscillator, which may be 
made to include the broadcast band by the addi- 
tion of the proper coils; an audio oscillator, 
which may also modulate the R.F. oscillator if 
so desired; continuity tester; capacity tester; 
and may also be used for the measurement of 
inductance. Aside from the above, the instru- 
ment may also be used for an ohmmeter; as an 
external voltmeter (either A.C. or D.C.) and 
as a D.C. milliammeter. 

The entire unit may be built in a box 9'4 





x 1034 x 3% inches. 
OMEHOW, to a large number of 


people, the idea of anything con- 
nected with the word “laboratory” 
immediately suggests expensive and 
delicate apparatus which is far beyond 
their financial and technical means. There 
is no basis for this state of mind. Good 
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Fig. 2 
At A, details of the choke; at B, method of 
connecting Tl. 
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standards can be 
built inexpensively, 
ruggedly, and quite 
accurately by almost 
anyone. The _ ulti- 
mate test of an in- 
strument is not al- 
ways cost, but its 
practical workability. 
The simplicity of a 
circuit, the ease with 
which it can be built 
and used, the care 
with which it must 
be made are the fac- 
tors that should be 
kept in mind when 
building any piece of 
equipment. 

Expensive parts 
and “trick” circuits 
can never equal good workmanship and 
proven design. The test laboratory to be 
described in this issue was built to these 
ideals. It will perform equally as well 
for anyone, so long as care is taken in 
construction and adherence to the values 
given. This unit, Figs. A and B, was 
built specifically for one of the smaller 
manufacturers by whom it has been used 
both in the shop and in the field. 


The Variable R.F. Oscillator 

Keeping in mind that the oscillator 
must be as simple and trouble proof as 
possible, the features emphasized in the 
design were: 

(1) One coil in the oscillator circuit. 
This would automatically eliminate 
bothersome feed-back arrangements and 
simplify the wiring; 

(2) The circuit must be absolutely de- 
pendable and must oscillate easily, since 
the maximum available “B” supply is but 
45 volts; 

(3) Since the oscillator is to be cali- 
brated, the frequency should be spread 
over the entire dial, as the error in cali- 
brating and reading is less. 

The circuit that was finally adopted is 
a modification of the Colpitt circuit shown 
in Fig. 1. The stability of this circuit 
depends upon both the value of the grid- 
leak R1, and more particularly on the 
size of the R.F. choke, R.F.C. It was 
found that with values of R1 varying 
from 5,000 to 100,000 ohms, the circuit 
oscillated sharply, but only at certain 
points. Using a 10,000-ohm leak, the os- 
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cillations centered about 4,000 ke.; a 100,- 
000-ohm leak brought the circuit oscilla- 
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tions down to 2,500 ke.; but the tube re 
fused to oscillate above 5,000 ke. A final 
value of 2 megohms was selected as giving 
the best output for the different fre- 
quencies. 

The same trouble was encountered in 
the selection of an R.F. choke. While a 
choke may seem to be excellent at one 
frequency, it may be very poor at an- 
other because of either too large a dis- 
tributed capacity or, if this is not an 
objectionable feature, too litle inductance. 
It was necessary to make a choke having 
high enough inductance at the lowest 
working frequency and negligible dis- 
tributed capacity at the highest frequency. 
The final choke was a nine section layer- 
wound affair having very low distributed 
capacity and an inductance of 30 milli- 
henries. This is illustrated in Fig. 2A. 

The “band spread” effect was accom- 
plished by having a fixed 60 mmf. con- 
denser, Cl, in parallel with the variable 
50 mmf. condenser C2. This arrangement 
necessitates the use of more plug-in coils 
than are usually needed to cover the de- 
sired frequency band. However, the ad- 
vantage of this method of tuning fully 
compensates for the labor involved in 
winding the coils. The economy of the 
circuit is shown by the fact that not more 
than 2 ma. is drawn by the plate of the 
tube at any frequency. 

Modulation of the oscillator is accom- 
plished by supplying a pulsating voltage 
to the plate of the R.F. oscillator tube 
Vil. The plate lead of the R.F. oscillator 
connects to a tap on the A.F. choke, AF. 
1, in which is present the A.F. current 
due to the A.F. oscillations generated by 
the modulator tube V2. The oscillator 
plate voltage is then modulated by the 
A.F. voltage drop across the portion “a” 
of A.F.1, and hence the R.F. output is 
modulated. 

The output of the oscillator is taken 
through L1, C3 and R2 which form 4 
“dummy” antenna. The output is coupled 
directly to the receiver under test. Values 
for L1 and L2 are given in Table I. 


The A.F. Oscillator 

There is nothing difficult in the build 
ing of an oscillator to generate audio 
frequencies. The requirements are an 
A.F. transformer, a socket, a few col- 
densers, a grid leak, and an A.F. choke 
The transformer T1 has a turns ratio 
of 3:1; the primary is connected to the 
grid and filament of the tube. The sec 
ondary corresponds to the usual “tickler 
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SHORT-WAVE 


By H. HARRISON 





coil” which provides the feed back from 
the plate to the grid. The precaution 
here is to reverse the secondary leads if 
the tube does not oscillate. 

The chosen frequencies of 400 and 2,500 
cycles are obtained by switching either 
to a .02- or .005-mf. condenser respectively, 
by throwing SW1 to position 1 or 2. The 
A.F. output may be secured separately by 
connecting leads to the terminals marked 
“A.F. output.” The common coupling 
choke A.F.1 may be the secondary of a 
standard input push-pull transformer, or 
a 6:1 A.F. transformer with the primary 
and secondary windings connected in 
series. The connection should then be 
as shown in Fig. 2B. Switch SW2 con- 
trols the A.F. into the R.F. oscillator. 


Vacuum Tube Voltmeter 


The vacuum-tube voltmeter used in the 
unit is simple to operate. The input ter- 
minals must be connected through a con- 
tinuous-current-carrying circuit, which 
may be either a resistor or coil in parallel 
with the input terminals. If there is no 
such input circuit, the input terminals 
should be connected to a resistor of 1. 
megohm, The plate milliammeter should 
also be properly adjusted before applying 
the input voltage to bé measured. To 
make these measurements, it is necessary 
to connect the terminals under test (as- 
sume it to be from the output winding 
of a transformer) to the input terminals 
of the V. T. voltmeter. Without operat- 
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ing the amplifier, that 
is, so there is no 
alternating signal, 
adjust the plate-cur- 
rent reading (MA2) 
to the smallest read- 
able value. This ad- 
justment is made by 
varying the potenti- 
ometer R3. Note the 
plate-current reading 
and the grid-voltage 
reading on the meter 
(MA1) across the po- 
tentiometer. Now 
start the amplifier so 
that there is alter- 
nating voltage across 
the output winding. 
The plate current 


meter 


reading is 
changed. Keeping the signal voltage on, 
adjust the potentiometer until the origi- 
nal plate current reading is obtained; 


read the grid voltage. Subtract the 
original grid voltage reading from the 
new reading. Their difference is approxi- 
mately equal to the peak input voltage. 
Divide this reading by 1.41 or multiply 
by .707 to obtain the R.M.S. (or effective) 
value. During the test, SW3 must be 
closed. 

The desired range of voltage measure- 
ments may be obtained by selecting the 
proper tap on switch SW4. Multipliers 
R4, R5, R6, and R7 have values of 1,000, 


(Continued on page 248) 
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Fig. B 
TABIZ 1 

Frequency Bo. of turns Bo. of twns Wire sise 

in ke. ef ul of 2 S.C. 
1,600 2,660 ) 17 26 
2,040 3,260 20 is 29 
3,260 4,160 20 10 26 
4,160 6,350 is . 26 
6,330 6,460 ls v rz 
6,480 7,180 1s ? 26 
7,130 8,200 + 4 7 
6,100 10,000 10 ? 22 
10,000 11,600 us . 20 
11,600 12,800 10 + 20 
12,810 15,490 ? 8 20 
13,430 14,620 s 2 22 
WOTE: Coils ere net lacquered; are wound on standard & 
forms, 1-1/8 inehes in diameter; 11 and LZ are speeed 
1 to 1/6 inch. See text for further details. 
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RADIO-CRAFT’S INFORMATION BUREAU 


SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but please observe these rules: 


Furnish sufficient information, and draw 


needed, to explain your meaning; use only one side of the paper. 


List each question. 


Those questions which are found to represent the greatest general 
be published here, to the extent that space permits. 
At least five weeks must elapse between the receipt of a question 


interest will 


a careful diagram when 






and the appearance of its answer here. 
Replies, magazines, etc., cannot be sent C. O. D. 


Inquiries can be answered by mail only when accompanied by 


Other 
misunderstanding. 


25 cents (stamps) for each separate question. 
inquiries should be marked 


“For Publication,” to avoid 





SOUND-CONTROLLED RELAY 
(1753) Mr. Il. Allentown, Pa, 

(Q. 1.) Please print the schematic circuit 
of an amplifier system suitable for operating 
a relay by whistling or hand clapping. 

(A. 1.) By courtesy of 
produce in Fig, Q.175 a 


Young, 


News we 
circuit of 


Good 
schematic 


this nature, 
The following parts were specified in the 

original layout: 

One single-button microphone ; 

One microphone battery (two large-size flash- 
light cells) ; 

One microphone transformer with a ratio of 
60 to 1, approx. ; 

One A..F. transformer, ratio 4 to 1, approx. ; 

Three sockets (two type UY and one type 
UX): 


One power transformer having a 600 volt 
secondary, center-tapped, one 2.5 volt wind- 
ing and one 5 volt winding; 

Two snap switches; 

Two condensers, 2 mf., 400 V., D.C.3 

One choke, 50 hy., 40 ma. rating ; 


should increase to about 5 ma, when the micro- 
phone is connected into circuit and actuated. 
Relay No. 1 is adjusted to close at about 2 
ma.: No. 2, at about 4 ma, The latter value 
is obtained by varying the control-grid bias of 


the second tube until the plate current is 2 
ma.:; then 4 ma. After adjustment at the 
first and then second values, reduce the plate 
current to 1) ma, 


An arrangement of this nature, which will 
light an illuminated sign at a whistle, and put 
it out at the clap of hands, is a good money- 
maker as a novelty attraction. 


7-PRONG TUBE SOCKETS 
(174) Mrs. L. G. Jensen, Weehawken, N. J. 

(Q.1.) Is there an approved construction 
design for bases and designed for T- 
prong tubes: 

(A. 1.) In Fig. Q.174 are illustrated the 
base and socket designs approved by the Radio 
Manufacturers Association, The: original illus- 
tration was made available by courtesy of 
Hygrade Sylvania Corp. 


sockets 


menters who may try out this circuit arranze- 
ment. 

“MOBILE P. A. SYSTEM" 
(176) Mr. R. Costabile, Chicago, Ill. 

(Q. 1.) In the August issue of Rapio-Crarr 
is described an interesting public address sys- 
tem amplifier consisting of a type ‘24 tube 
feeding a pair of ‘50's in push-pull; a direct. 
coupled circuit arrangement is used, 

Please furnish the following data regarding 
components of this amplifier: Rating of power 
transformer; type of resistors used, and; 
method of connecting more than one repro- 
ducer into the circuit. 

(A. 1.) The power transformer used in this 
powerful, high-fidelity public address system 
amplifier is rated at 200 watts; the high- 
voltage secondary delivers 750 volts each side 
of the center-tap, Note the use of separate 
windings for each of the filaments (this is 


necessary to obtain correct bias potentials). 


The two 0.125-meg. and the two 0.1-meg. 
resistors are rated at 1. watt; the remaining 








































































































































One potentiometer, 10,000 ohms, 40 ma. rating ; resistor units are rated at 75 watts (in order 
One potentiometer, 1,000 ohms, 40 ma. rating. gad to accurately maintain correct values under 
One resistor, 5,000 ohms, 20 watt rating ; load). 
One resistor, 4 watts. 1.500 ohms; MODERNIZING THE FLEWELLING Additional reproducers will require the use 
One resistor, 4 watts, 1,000 ohms; of individual output transformers. 
ins seen A aan, See ales SIMPLIFIED SUPER-REGENERATOR I 
One resistor, center-tapped, 50 ohms; (175) Mr, John Smith, Chillicothe, Ohio. 
Two Western Electric, Type B-26 holding re- (Q.1.) What would be the circuit arrange- | 
lays, (G, E, Type CR-2810-1245A) ; ment for the old Flewelling “simplified” super- HYGRADE 
One G. E. Master Relay, type CF-2930-1080- Texenerative receiver as redesigned to use the SYLVANIA 
C2: . newer types of tubes—for instance, the screen- ~~ MEOIUM 
Three Radiotrons (two type ‘27; one type grid? —_— | titan 
*80). (.\.1) We have not had any practical ex- -500" j BASE 
The relays are so adjusted that a low in- perience with this interesting circuit modified 
tensity of sound will cause one relay to act. in the manner suggested. However, we re- 
This in turn causes a power switch to close. produce in Fig. Q.175 the schematic circuit 
The second sensitive relay breaks the current proposed by Mr. Ricard West, writing in a 5 ons 
through the interlocking power switch and recent issue of the radio section of the New 125" 
opens the 110 Y., A.C. circuit, York Sun. +,003° 
Adjust the slider on the 10.000 ohm resistor A standard 3-circuit tuner, L, is used. The 0. DIA 
until the drop across the 5,000 ohm resistor most important portion of the circuit is the 
is about 155 volts, then adjust the slider of grid leak, the value of which must be varied 
the 1,000 ohm potentiometer to obtain a_ bias until satisfactory operation is secured with 
potential within 4.5 to 22 volts on the control- the particular tube used. Note that the .006- 
grid of the second-stage ’27, Make provision mf. fixed condenser must be of mica-insulation 2 PINS 
for reading the plate current of either tube type, Coupling transformer T must have a ry . 
during adjustments. With the microphone out very high-impedance primary. Position 1 of ge al ae 
of the circuit, the plate current of the first Sw. is the usual connection; position 2, super- 
"27 should be about 5 ma.; the second then regeneration. 
should read about 1. ma. The latter value We will be interested to hear from experi- Fig. Q-174. An approved 7-prong socket design. 
Ti °27 T2 27 
VY 3 TO 10 MEGS 
oe To B26 
sw2 + Se oe RELAYNG L - T 7 
Sy alofletal—> vi v2 e i 
Re nll x RELAY Ne.2 | 
—_ “4 
a Rms > >x 1000 ome a v ae | 
MICROPHONE - ." | 
eens. Bee HOLOING 
ee Te V RELAY | 
OHMS ae y —~t}. To | 
sw.t ame | # OHMS stones | 
Z“™ ~ a or | 
a 00 Mee TO LIGHT amour} 
q b T OHMS — —® — | 
EG. —F ne 
¥ a MASTER B+ * | 
Pm 110V,, [ *- 30H a RELAY — G L 45 TO ds 
ae * +45u Ao" 2v.~ ap SV 
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Fig. Q-173. Schematic circuit of a power-control circuit operated 





by audio sounds. 
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Fig. Q-175. Flewelling “super-regenerative.” 
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SERVICING NEW RECEIVERS 


By FLOYD FAUSETT* 


his income, the active 
himself equipped to 


N order to increase 

radioman must keep 
render better service to more customers. The 
radioman who fully appreciates this funda- 
mental factor of profitable radio servicing is 


interested in testing equipment which will 
assure less time-per-job for service which is 
better than the service rendered by his com- 
petitors. 

Statistics recently compiled by Rap1o-Crarr 
indicate that only about 9% of the owners 
of manufactured radio tube socket testers are 
equipped with manufactured oscillators, and 


it is probable that most of the oscillators in- 
cluded in this 9% do not previde the necessary 
frequencies for all the newer superheterodyne 
radios. It may, then, be conservatively con- 
cluded that not more than 9% of the owners 
of radio analyzers are equipped for performing 
better service with time-per-job. Those 
of the 9% classification ought to complain less 
about cut-rate competition and let the public 
know of their better facilities for rendering 
better service. 

Many radiomen rightfully consider themselves 
as professional men, but professional pride or 
ethics should not prevent their resorting to 
other than very modest advertising. For in- 
stance, chiropractic doctors believe in advertis- 
ing their training and clinical facilities, and 
why should “radio doctors” be less modest? Is 
there anything wrong with a radioman’s adver- 
tising that his is the only local service estab- 
lishment equipped for meter adjustments of all 
types of superheterodyne radios when his cut- 
rate competitors are not so equipped? 
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The Supreme 56 Analyzer 

The newer types of radios with R.F, pen- 
todes, class A and class B amplification. muting 
circuits, ete,, will introduce service complica- 
tions which make it necessary that radiomen 
keep up with the rapid developments of the 
new radio technique, and keep his equipment 
up-to-date, In adding to his equipment, he 
must be interested in the equipment which is 
designed with the least likelihood of obsoles- 
cence. The manufacturers of test equipment 
are endeavoring to design apparatus which 
will not become obsolete in a short time, Most 
of the obsolescence is due to the limitations 
imposed by the switching arrangements em- 
ployed. Furthermore, the moving parts of 
complicated switches constitute a _ possible 
source of trouble. 

The Supreme Model 56 is an example of an 
analyzer which eliminates these disadvantages 


by eliminating the use of rotary and push 
button switches for connecting the meter to 
the various cireuits. Each range of the meter, 
and each extended radio circuit has its own 
set of insulated terminals, and any desired 


connection can be conveniently made by means 
of the test leads provided with the analyzer. 
The cathode circuit, the filament circuit, the 
top cathode connection of the new 5-pin Wun- 
derlich tube, or any other required circuit 
may be taken as the reference circuit for 
voltage measurements, 

In the usual analyzer with its complicated 
switching arrangements, a two-way switch 
provides the possibility of only two reference 
circuits ; that is, cathode and negative filament. 
Heretofore, analyzers have provided means for 
connecting a self-contained 4.5-volt battery into 
the (1) control grid and (2) the normal grid 
circuits for tube testing. The latest 6-pin and 
7-pin tubes have introduced complications 
which may require battery connections into 





* Chief Engineer, Supreme Instruments Corp. 
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any one of five tube circuits for tube tests. In 
the Model the battery may be connected 
into any one of the six grid and plate circuits. 

Although the Supreme Models 70 and 60 
oscillators were designed before superhetero- 
dyne radios became the rule rather than an 
exception, there has not been a single super- 
heterodyne designed with an intermediate fre- 
quency which cannot be accommodated by the 
original Supreme oscillators which pioneered 
the harmonic principle of commercial oscillator 
tuning. 

Since many radiomen already have hundreds 
of dollars invested in testing equipment, they 


are anxious to have such equipment re-con- 
structed to meet the testing requirements of 
the new 6-pin and 7-pin tubes and circuits. 


Arrangements are being made for such remodel- 
ing of older Supreme products. In addition, 
new ohmmeters, volt-ohmmeters, resistance 
decade boxes, capacitor leakage testers, and 
meterless tube checkers are being added to 
the Supreme line, It is believed that the 
meterless tube checker will meet a_ long-felt 
need for a tube checker which can be operated 
in conjunction with the meters of any good 
analyzer. This meterless tube checker will 
incorporate the cathode-heater leakage test and 
the capacitor leakage test of the AAA-1 Diag- 
nometer, but will be available at a cost much 
less than that of tube checkers of comparable 
quality. 
Resistance Measurements 

The analyses of radio receivers by resistance 
measurements will, undoubtedly, be recom- 
mended in future radio service manuals, and 
the Supreme products are designed to utilize 
all of the advantages of these methods as well 
as affording the usual potential and current 
measurements during analyses. For service on 


radio receivers on which resistance data is not 
published, a decade resistance box has been 
designed at a low cost. This unit can be 


connected across an open resistor in a receiver 
and adjusted for correct potential and current 
values, when the adjustment of the decade box 


will indicate the proper” resistance value 
which should be permanently connected in 


place of the defective resistor. Terminals are 
provided for measuring the potential across 
the decade resistors, so that the power require- 
ments of a required resistor can be determined 
as well as the ohmic value, This box covers 
the entire range of resistance values found in 
commercial radios. It is obvious that, with 
the proper’ testing apparatus, resistance 
analyses will greatly simplify and expedite the 
handling of radio service jobs. It is almost 
impossible for new radio developments to make 


ohmmeters and decade boxes obsolete. 
Many radiomen who do not already have 
good testing units are interested in obtaining 


all of the essential equipment in a single port- 
able unit, such as the AAA-1 Diagnometer with 
its improvements for accommodating the new 
6-pin and 7-pin tubes without adapters, All 
of the testing functions required in practical 
radio servicing are incorporated in this unit. 
including a stabilized oscillator with 1000, 
modulation for covering all intermediate and 
broadcast frequencies. The oscillator, analyzer, 
tube checker, and ohmmeter functions of the 
Diagnometer are separated so that it is prac- 
tically impossible to harm any of its parts by 


inadvertent connections. 

The ohmmeter ranges extend to 500.000 
ohms with a_ self-contained 4.5-volt battery. 
and higher ranges are available with external 
power. The Diagnometer power unit supplies 


a D.C. potential of 250 volts for leakage tests, 
ete. Some users of the AAA-1 Diagnometer 
keep records of overall measurements made on 


each serviced receiver at several tuning fre- 
quencies before and after adjustments, and 
these records become valuable for making 
comparisons between receivers, This procedure 
also enables the radioman to determine the 
percentage of improvement in sensitivity ad 
justments in daytime and whether or not a 
receiver has sufficient sensitivity for distant 
reception at night. It is believed that such 


servicing practices with the best of equipment 
will continue to enable active radiomen to make 
money because of better service rendered to 
more 


customers. 
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Let I.R.C. 
Supply A// 
our Resistor 
Needs 


Come to resistor headquarters no matter 
what your problem. Test for yourself the 
money-making devices the International 
Resistance Company provides for Service 
Men. 


METALLIZED Resistors for Replacement 





WIRE WOUND RESISTORS FOR 
METER CONVERSION 





Kit No. 1 
Kit No. 
Grid 
and 
Motor Suppressor Kits 


containing 20 

2 containing 20 2-Watt 

Bias Kit containing 10 assorted 
Wire Wound units. 

for 4, 6 and 8-cylinder cars. 


1-Watt Metallized Units 
Metallized Unit 


Metallized 


IRC Resistor Replacement Guide 


—a loose-leaf manual which gives full 
about any popular receiver. An 
Metallized units or Kit No. 
the Guide FREE, Or it 
for 


resistor data 
order for 20 
1 or No. 2, brings you 
may be bought singly 


IRC Color Code Chart 


In RMA colors 
of any resistor 


tells instantly 


the resistance value 
RMA _ color SE 


coded. FREE 
IRC Meter Conversion Charts 
They 


show 


how to build your own test equipment 
at astonishingly small cost Free for the asking 
Make Your Own Set Analyzer 
Keep your equipment up to date with the new 
tubes. A complete instruction folder on the Spray 
berry Set Analyzer will be sent without cost 
Feel free to write us at any time. Get on our service 


list and have the new IRC service helps as soon as issued 


INTERNATIONAL RESISTANCE CO. 
PHILADELPHIA, PA. TORONTO, ONT. 


IR\c Wetalli 


and Precision Wire Wound 


RESISTORS 
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AUTO-DIAL RADIO 


Quality, tone, selectivity, and power 


ved AUTO 
Information 
on RADIO 
a 5 
Thi COMPLETE $39.20—includes set, remuie control, 
1s suppressor kit, tubes and dynamic speaker. Set only 
7.65. Dealers wanted. Write today. 


J-M-P MANUFACTURING CO., INC. 
3358 Fond du Lac Ave., Milwaukee, Wis. 


Sensational 
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Newly Made 

Fully Guaranteed 
Long, Useful Life 
Licensed by RCA 
And Double Tested 
An Experienced Staff 
Standard Specifications 




















Best of Materials Used 
New and Modern Equipment 


You — Our advertisement in the 


September issue brought us hundreds of re- 


plies, and NOW hundreds of copies 
of “Go_pD SEAL Radio Tube Sales 
Plans for the Service Man” are on 
the way. Step to Go_p SEAL Radio 
Tubes and Profits! 


The tubes you need—for receivers, trans- 
mitters, public address or television are 


made by Gop SEAL. 


Gotp Seat Sales Engineers have devel- 
oped a special “Selling Plan” for the 
Service Man. It’s yours in return for 


the coupon. 








Mail Coupon TODAY! 


! GOLD SEAL MFG. COMPANY 
5 Central Ave., East Newark, N. J. 





Please send me by return mail Speci- 
fications on GOLD SEAL Radio Tubes 
and your “Sales Plan” for Service Men. 





Name 
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Address 
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QUASI-OPTICAL HOME 
EXPERIMENTS 
By JOHN B. BRENNAN, JR. 


Down below that end of the frequency spec- 
trum where the short waves are to be found, 
there is a band of frequencies so short in wave- 
length that they are classed as either light or 
‘heat waves and are more correctly termed quasi- 
optical frequencies. 

In consequence of the present popularity of 
experiments and investigations into the realm 
of television and the transmission of intelli- 
gence over short distances by extremely short 
waves, much attention has been focused on the 
various and unexplored usages of special types 
of radio apparatus and equipment such as photo- 
electric cells, crater lamps, neon tubes, straight- 
line frequency audio amplifiers, photo-voltaic 
and other forms of light-sensitive cells, para- 
bolic reflectors, sound-operated light modula- 
tors and the whole galaxy of new and unheard 
of equipment associated with this field of 
investigation. 

To that dyed-in-the-wool and ever growing 
group of serious minded experimenters whw 
are fast becoming sated with the rehash of 
present day offerings in the line of radio 
receiver designs, any new field of endeavor 
which shows promise of providing an outlet for 
their pent up energies is eagerly embraced, 

It is with the idea in mind of providing 
such an outlet through the agency of planned 
home experiments in the quasi-optical field that 
this department, from this issue of Rapio- 
CraFr on, is offered for your serious con- 
sideration. 

Each month, in this space, one simple ex- 
periment will be described and explained in 
detail, so that those of you who have the time, 
equipment and inclination may find out for 
yourselves the marvelous commercial possi- 
bilities in the quasi-optical field. The experi- 
ments will use only apparatus which can be 
easily and economically constructed on the 
kitchen table. As an example of what may be 
expected the following tentative experiments, 
to be described completely in later issues of 
this department are listed and partially de- 
scribed, 
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A simple experiment to demonstrate current 
variations with light intensity. 


(1.) Various types of light-sensitive cells 
and how they work; a simple photoelectric cell 
and amplifier to demonstrate its ability to 
change light variations into variations of elec- 
trical current, 

(2.) A typical photo-electric cell amplifier 
and how to build it. 

(3.) The uses of various kinds of lenses to 
concentrate, magnify or focus sources of light 
on photoelectric cells, 

(4.) How light may be bent through a 
quartz tube to actuate a photoelectric cell. 

(5.) Forms of light modulators: crater tubes, 
neon tubes, their uses, 

(6.) Mechanical light modulators. 

And so the list might go on almost in- 
definitely. Suffice it to say that the main pur- 
pose of this department will be to explain. 
describe and demonstrate only those experi- 
ments which the home experimenter can dupli- 
cate at a minimum of expense and labor, to the 
end that his store of knowledge and experience 
in this particular field of radio may be en- 
hanced. 

As an example of what can be done, the 
following rather simple experiment is outlined. 
The parts required for it are: a flashlight. a 
photo-voltaic cell, a milliammeter (0 to 5 ma.) 
and some bits of connecting wire. i 

Connect the two terminals of the photo- 
voltaic cell to the two terminals of the milli- 
ammeter, as shown in the accompanying dia- 
gram. It is possible that even the daylight, 
depending upon the light conditions under 











(Continued on page 247) 
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voltmeter with a scale deflection of at least 
500 volts, D.C.; connect the negative lead to 
clip No. 12 and the positive lead to clip No. 
11, A type ‘80 tube is inserted in the tube 
socket and the unit is plugged into the A.C. 
line. The “no load” voltage reading should 
be approximately 418 volts. Note: Do not 
leave the power supply unit turned on longer 
than necessary to make this test. 


List of Parts 


Five Hammarlund No. ML 17 .00035-mf. Mid- 
line condensers, C1, C2, C3, C4, C5; 

One Hammarlund No. Hi-Q 29 coil set, L1, 
L2, L3, L4, L5, L6; 

Three Hammarlund No. RFC 85 radio fre- 
queney chokes, L7, L8, L9; 

One Sangamo .00025-mf. fixed mica condenser, 
C6; 

One Sangamo .00025-mf fixed mica condenser, 
C12; 

One Yaxley wire-wound potentiometer 1,500 to 
100,000 ohms, RS; 

Two Electrad 500-ohm flexible resistors, R1, 
R2 ; 

Two Thordarson type R-300 audio transformers, 
AFT1, AFT2; 

One Thordarson type R-196 choke coil, AFC; 

Six Parvolt .5-mf, series 200 condensers, C4, 
C7, C&, C9, C10, C11; 

One Parvolt 2 mf, series 400 filter condenser, 
C16; 

One Parvolt 2 mf. series 200 filter condenser, 
C17; 

One Parvolt 4 mf. series 200 filter condenser, 


One Parvolt 3. mf. bypass block, series 200, 


MODERNIZING THE HI-Q 29 


(Continued from page 218) 


C19; 

One Parvolt 1 mf. series 200 filter condenser, 
C20; 

One Durham metallized resistor 2 megohm, R4; 

One Yaxley 20-ohm center tapped resistor, R7; 

One Yaxley No. 012 cable connector and cable, 
Y.B. 

One RX, Electrad Truvolt HI-Q 29 type re- 
sistor ; 

One Thordarson No. R-171 power compact, PT; 

One* Federated Purchaser filament’ trans- 
former, catalog No, 2610, FT; 

One Parvolt 4 mf. series 200 bypass condenser, 
C15; 

Two Yaxley No. 422 insulated phone tip jacks, 

LS. ; 

Two Eby engraved binding posts, ANT, GND; 

Two Benjamin No. 9040 UX socket, VT.6; 

Four* Na-Ald base mounting type UY sockets, 
VTi, VT2, VT3, VT4; 

One* Tru-test 10,000-ohm % watt resistor, 
R3; 

One* C midget variable condenser, .0005-mf. 
USL; 

One* Screen-grid cap connector and wire: 

HI-Q 29, master foundation unit containing 
drilled and engraved panel three complete 
aluminum shields. Drilled and formed steel 
chassis. Fahnestock clips, Brackets, clips, 
wire, screws, nuts, washers, and all necessary 
hardware to complete this receiver. 

One* steel shaft 22 inches long, %4 inch in 
diameter. 








* Indicates additional parts other than the 
regular kit of parts necessary to construct 
this receiver. 
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cury-vapor type is recommended because it has 
a low and practically constant space-charge- 
voltage drop within its operating limitations. 
As a further means of obtaining good regula- 
tion, the filter chokes and transformer wind- 
ings of the “B” eliminator should have as low 
resistance as possible. In the design of a 
power supply for a class B amplifier, considera- 
tion should be given to the peak current de- 
mand of the amplifier. 

As may be expected, the grid (No. 1 and 
No. 2) of the 89 is operated sufficiently posi- 
tive to cause grid current to flow in its input 
circuit. This feature imposes a further re- 
quirement on the preceding amplifier stage. 
It must supply not only the necessary input 
voltage, but it must be capable of doing so 
under conditions where appreciable power is 
taken by the grid of the class B amplifier tube. 
Since the power necessary to swing the grid 
positive is partially dependent on the plate 
load of the class B tube, and since the effi- 
ciency of power transfer from the preceding 
stage is dependent on the transformer design, 
it is apparent that the design of a class B 
audio, power amplifier requires that more than 
ordinary attention be given to the effects pro- 
duced by the component parts of the circuit. 
These effects may be produced in the first-stage 
amplifier by the design factors of the power- 
output stage. For this reason, the design of 
a class B audio amplifier with its driver stage 
is somewhat more involved than for a class 
A system, and must be checked for each change 
in the component parts. 


The following ratings and characteristics 
obtain: Heater voltage, 6.3 volts; heater cur- 
rent, .4-ampere; for class A triode operation, 
plate voltage 160; control-grid bias, -20 volts; 
plate current, 17 ma.; load resistance for un- 
distorted power output, 7,000 ohms; amplifica- 


tion factor, 4.7; 
mutual conductance, 1,570 micromhos ; 
torted power output, 300 milliwatts, 

For class A pentode operation, the following 
characteristics obtain: Plate voltage, 180; 
screen-grid voltage, 180; control grid bias, -18; 
plate current, 20 milliamperes; screen-grid 
current, 3 milliamperes; power output, 1.5 
watts; load resistance, 8,000 ohms; amplifica- 
tion factor, 155; plate resistance, 82,500 ohms; 
mutual conductance, 1,635 micromhos, 

Combination Amplifier and Power 
Rectifier 

The first advantage of the unique tube to 
be described is to provide an electron emitting 
device having an electron producing area and a 
plurality of electron emitting cathodes adja- 
cent to this area. Second, to provide a device 
that can be used in radio circuits and in which 
the filament or heater current, as well as the 
plate, can be taken direct from a source of 
alternating current. Third, and this is a rather 
unique advantage, to provide a tube having 
a multi-potential grid, that is, different parts 
of the same grid to have different potentials 
with respect to the cathode. Fourth, to pro- 
vide a self-biasing grid, 

The sketch of Fig. 6 illustrates the external 
view of this rather unique tube. Fig. 7A is 
a plan view of the internal assembly; 7B is 
an end view of the assembly shown in Fig. TA; 
7C is a cross section view along the line 4—4 
of Fig. 7B; Fig. 7D is a section showing the 
relative positions of the elements; TE is a 
cross section of Fig, 7) along the line 6—6. 
8A shows the insulating frame that supports 
the elements; 8B shows one method of con- 
structing the elements. Two schematic cir- 
cuits showing the application of this tube are 
xiven in Fig. 9A and 9B, 

(Continued on page 236) 


plate resistance, 3,000 ohms; 
undis- 





CORRECTION NOTICE 


Due to an error in printing, the cost of constructing the Radio-Craft 
Universal Analyzer was inadvertently printed as $28.00. A compre- 
hensive investigation by Radio-Craft indicates that the average price 
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The New Way 
To Analyze 
Modern Sets 


Point -To-Point 
Resistance and 
Capacity Tester 





$33 Net 


Two cable plugs connect set 
sockets through selector switch 
to the precision volt-milliam- 
pere-ohmmeter,—an_ exclusive 
Readrite feature. Speeds up 
tests without removing chassis. 
Measures resistances up to 
three megohms — D.C. Volts 
up to 600 and milliamperes up 
to 300. Also A.C. line volts 
and capacity of dry and elec- 
trolytic condensers. 


A fine instrument in leather- 


ette case. Complete with bat- 
teries, test cords and full 
instructions. 


Send for Catalog 


READRITE METER WORKS 


Established 1904 
17 College Ave. Bluffton, Ohio 
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Our FREE Tube Offer Extended! 


So many of our customers have taken advantage of our 
bonus that we decided to extend this offer... . 


Take advantage of our offer—25 UY-227 Tubes FREE with 


every purchase of 100 assorted tubes. 
(This offer is good until October 7th) 
Give to your customers the advantage of buying first-quality licensed R.C.A. tubes at prices that are excep- 
tionally low. We carry the largest variety of tubes in the world, many for special purposes, and every 
tube is replaceable within three months, providing the filament is not burnt out. We either have the 
tube you require or we will make it for you. 


COMPLETE STOCK READY FOR IMMEDIATE SHIPMENT 











































































Order from this page—Remit 20% with order, balance C.O.D. All prices 
are F.O.8. FACTORY, Newark. Shipments go forward express or parcel OR 
post. No order for less than $5.00 accepted. — aie 
aye ea . ANY quantity 
—Amplifier or detectOr ........ceecceceececceceeeeerccece 
CC MEE Giccnacaacestdesedecoveseedecesens oo. «a Extra 
UY-227 —AC amplifier or detector -30 
UX-171 —Same characteristics as 171A on tungsten filament, % amp. .30 s 
UX-171A—Power output amp. for AC or DC operation, % amp....... .30 
UX-240 —Designed for impedance and resistance coupling ......... .40 
UX-120 —Power amp. used in last stage of audio frey. ............ 40 ° 
UX-199 —Detector and amp. tube, long prongs .............00-0005 40 with 
TYPE O UV-199 —Standard base, has a 201A base, same characteristics as 199 .40 every 
Potassium ™ UV-199 —-Same characteristics as UX-199 only short prongs......... 40 
Photo Cell, @ UX-112A—Power amp. tube for low cur. consump., % amp. ..... ‘ 40 order for 
overall. $2.10 ene = DO, SE OM. nnn 060085006n060sscccsedccccensess 40 
UX-200A—Detector tube recommended for weak signals.............. 40 $5.00 
UY-224 —AC screen grid amplifier .......ccceeee cece eeweceeeeees 40 
Se EE Ns ce sk hav da ended dsendekerteesousines 40 of tubes 
UX-201B—1/8 Amp. Amplifier ‘and Detector coe =O 
UY-246 —Power Amplifier .... -60 we will 
UY-247 —Power pentode coe OD we 
SOGE SUG BOM, cccovccssrcccecsrsceccenescceasevecsoocess -60 give 
Ce cee ee pameaekeredenbad etna teebih 60 
UX-230 —Dry cell amp. and detector, 2 volts .......cesceeeeeceece .60 
UX-231 —Dry cell amp.—last audio stage, 2 volts ..........-+++: .60 FR EE 
Ov ase —Dry cell screen grid amp., 2 volt® ...........cceeeeeees ‘ = 
Y-233 —Power Amplifier Pentode, 2 volts $2 eemdasar eeaneens ca 
UX-234 —Screen Grid Pentode R.F. Amplifier.............+---0005 85 2 UY-227 
UY-235 —Super control screen grid amp. .......0--eeceeeeeeeeeee -60 
UY-236 —Screen Grid Radio Freq. Amp. ......6...seeeeeeeeeeeee 85 TUBES 
Pe MD... bind ee endien eg shbadekeeeseseeens +a -85 
UY-2 Se GE TES cnc cccerconsetecsscsecaccececes 85 For 
re we er Ss SD ncn cneseseesesesonsenssesa 85 rs 
i EE Caio cite uu vanaewaseansracartecnowend ened :60 multiples 
UY-56 —A.F. and R.F. Amplifier and Oscillator .............. . 60 f $5.00 
UY-57 —6 prong Screen Grid K.F. Amplifier and Detector...... -60 o = 
TYPE Vv UY-58 —6 prong Variable Mu R.F. Amplifier and Super Detector. .60 proportionate 
Television Tube UX-210 —For power amplifier, high voltage .................-0-- . 1.10 
1% square UX-222 —Screen grid radio frequency amp. ..........seceeseeeeees 1.10 amounts 
cathode, over- UX-250 —Power amp. used in last stage of audio freq. 1.10 of free 
all size 2”x6”, Kallast tube to prevent tubes in set from blowing out. 1.10 
$3.85 Special super-sensitive Audio Freq. 201A 3 scales ae tubes 
Special super-sensitive Badio Freq. 201A...........ceecceeseeeeees -60 will be 
Special 171 AC % amp. extra coated filament—good for electric sets.. .60 . 
en rr OD 6 cccceensccessetadeecesenses -60 given. 
Switch tube, 201A or 112 or 171 double life ...........ecceeceeeweees -60 
Adapter tube 226, 227, 171A, to convert bat. sets to AC, each...... .60 


UY-227A—AC amplifier or detector, same as 227 (but quick heater)... .60 
UY-224A—AC screen grid amplifier, same as 224 (but quick heater).. .60 


RECTIFIER AND CHARGER BULBS 








125 Mil. rectifying tube (B. H.) (Raytheon Type) ............0cceeecceceees eccccccccccescs 1.25 

6/10 amp. trickle charger bulb (Tungar Type) ....... 2.00 

2 amp. old and new type charger bulbs (list $4.00) (Tun 2.00 

5 and 6 amp. charger bulbs (list $8.00) (Tungar Type) 3.75 

15 amp. charger bulbs (Tungar Type) ............cseccsccceccccccecscccccecess -- 7.50 

UX-866 —Hot Cathode Mercury Vapor Half-Wave Rectifier any DU). wc ctssccceceevese 2.75 

UX-280M—Hot Cathode Mercury Full-Wave Rectifier same as UN5S88.......eeeee eee eeeeeeee 1.25 

TYPE R UX-281M—Hot Cathode Mercury Vapor Half-Wave Rectifier.............0c.eceeeeeeeeeeeees 1.90 

Caesium Photo UX-871 —Hot Cathode Mercury Vapor Rectifier... ...cccccccccccccccccccccccsccscccces oo 1 

Cell, overall UX-280 —Full-Wave Rectifier for High Emission............seeeeeeeeees Coceccccsccccscces -40 
length 3-1/16”. UXR-288 —Half-Wave Rectifier ...c.ccccccccccccccccccccscccccccsccccccoce s 

$5.90. UX-282 —Full-Wave Mercury Vapor Rectifler...........ccsceccescccececcccsees ecocvcececece - 6.10 








Photoelectric cell, ‘Potassium’ Type O..........scceceseees gueneaneoud UX-182—Sparton Type 
Photoelectric cell, *‘Caesium’’ Type A, 4%” overall length...... — UX-183—Sparton Type 
Photoelectric cell, ‘‘Caesium’” Type R, 3 1/16” overall length UY-484—Sparton Type 
UX-585—Sparton Type 

TELEVISION TUBES UY-686—Sparton Type 

Telion Reflectron Neon Television Tube, 1” Cathode Square Type C... ... - 2% Ox. 401—Kellogg Type 
‘Telion Neon Television Tube, 1%” Cathode Square Type Vv ‘ . UX-403—Kellogg Type 





Telion Neon Television tube, 1” Cathode Square Type X... 


ARCO TUBE COMPANY, 40 Park Place, Newark, 











Be sure to turn to page 256 of this issue and read about the new 
1933 OFFICIAL RADIO SERVICE MANUAL which shall be 
published shortly. Turn NOW to the announcement. 
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Radiominder Cards with spaces to record such information. 
RADIOMINDER | They will be kept for the longest time in any home. Give 
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a an Sus Gas ERE ers or place a few in every home in your neighborhood 
— and they will constantly remind the people of you an 
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Pa i a acaeieamets People Think of You Every Day 
en Sn i These cards are far superior to business cards and their 
aT nn cost insignificant considering the benefits you will derive. 
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(Continued from page 235) 


In Fig. 6 a glass envelope is shown at 1, 
the upper end of which is provided with a 
screw type of socket connection having ter- 
minals 2 and 3, which connect to filament or 
heater leads 4 and 5 respectively. These leads 
serve to support the elements of the tube by 
being fastened to sleeves 6, the latter forming 
an integral part of the insulating frame which 
may be made of lava rock, porcelain or any 
other suitable material. 

The horizontal positions of 7, Fig. 8A, are 
provided with slots 8 adapted to receive the 
heater elements, the ends of which terminate 
into leads 4 and 5, When an equipotentia! 
cathode, such as in the ’27, ‘24, etc., is 
desired, another element, 9, is provided. These 
cathodes are in the form of plates as illustrated 
by 10 of Fig, 7B held into longitudinal slots 
11 as illustrated in Fig. 8A. The outside faces 
of these plates are coated with an electron 
emitting substance, 

art 7 illustrated in Fig. SA is provided 
with 4 vertical rows of holes arranged to re- 
ceive the control grid. This grid may be in 
the form of a continuous wire arranged in 
parallel positions close to the cathode. Llow- 
ever, where it is desired to place a negative 
potential on this grid, the grid may consist 
of a number of thermo-couples each consisting 
of two dissimilar wires as illustrated in Fig. 
ic, 

In this figure the positive and negative metals 
are shown connected alternately and indicated 
as P and N respectively. Thus, when the cen- 
tral row of junctures (points at which the dis- 
similar wires connect), hk in the figure, becomes 
heated because of radiation by the heater 9%, 
the outer rows of junctures at C of Fig. 7C 
will remain relatively cool thereby generating 
a direct current in the grid. Hence, each 
grid wire will have a potential different from 
its adjacent wire. 

The plates illustrated in Fig. SB surround 
the grid structure in the conventional manner. 
These plates are connected by straps 13 and 
rest against surface 14 of Fig. SA. 

When the tube is to be used in the circuit 
which is to rectify the A.C. applied, more than 
two anodes are required as shown in the 
schematic circuits of Fig. 9. Likewise, when 
more than one cathode is desired, the sections 
may be insulated from one another or sepa- 
rate leads brought out by each cathode, Th« 
advantages to be gained are quite obvious, First, 
this tube may be used in circuits requiring 
more than one grid, each grid having a dif- 
ferent potential with respect to the cathode 
but all of them having a common input cir- 
cuit. Second, this device may be used in con- 
nection with well-known type of battery coupled 
A.F. amplifiers in which “C” bias is required. 
With the device as described here, it can be 
seen that an internal thermo-clectric potential 
is derived for use in such circuits. 

Of special interest to us are the diagrams 
of Fig. 9. <A source of alternating voltage is 
applied to the heater 9, as well as to the pri- 
mary winding 16 of a transformer, the sec- 
ondary 17, of which, has a center tap 13, 
connected to one lead 19, of the D.C, terminals 
19 and 20. 

The tube drawn in Fig. 9A has two anodes 
12, connected in parallel as shown, which lead 
into a series of condensers 21 and choke coils 
22, before connecting to the points 19 and 20. 
It may be seen, therefore, that the two out- 
side terminals of the secondary 17 apply volt- 
age to the two inside plates, causing a pulsat- 
ing D.C. to flow through the filter unit which 
in turn is applied to the two plates 12 which 
function in the normal manner. Fig. 9B dis- 
closes the somewhat similar full-wave rectifier 
circuit with the exception that the terminal 20 
is derived from a tap between resistors 2% 
connected in series. The anodes are connected 
to the outside terminals of the secondary 17 
and the cathodes to parts 23. 

It would be extremely interesting to note th« 
application to which this tube will be put, for 
it will evidently become a commercial product. 
It illustrates, as stated previously, that th 
trend in modern tube design has been toward 
a minimum of tubes and an increase insensi- 
tivity. 
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(Continued from page 203) 


Wiring 

The wiring should be done with a good 
grade of push-back wire and all connections 
carefully soldered, Wire the filament circuits 
of all tubes first, twisting these leads together. 
Then wire the plate-voltage supply, including 
the rectifier tube, electrolytic condensers, choke, 
the socket used for connections to the speaker 
field, and the voice-coil transformer. After 
this portion of the wiring is finished, complete 
all plate and plate-return leads to their re- 
spective socket and high-voltage supply term- 
inals. 

The grid circuits are wired last; and be sure 
that the connections of this portion of the 
circuit are as shown in the schematic circuit. 
Any deviation may prevent the proper opera- 
tion of the automatic rolume control tube, 
Study this portion of the circuit carefully and 
follow the connections as shown, 


Speaker Selection 


As the speaker field is a portion of the filter 
circuit, it is important that the field have 
the proper resistance. This circuit has been 
designed so that considerable variation in the 
resistance of the field is permissable without 
upsetting the balance of the various voltages 
used throughout the set. Do not use a field 
with a resistance of less than 1,000 ohms or 
more than 2,500 ohms. The plate voltage on 
the plates of the LF. tubes, with a speaker 
field-resistance of 2,500 ohms, will be just 
under 200 volts; speaker fields with lower 
values of resistance will raise this voltage to 
about 250 volts. If the D.C. resistance of the 
speaker field is dropped below 1,000 ohms, the 
filtering action will be impaired and the applied 
plate voltage will be too high. 

The speaker must be provided with an output 
transformer to match the two pentodes used 
in the output stage. No provision having 
been made in the set for placing the output 
transformer, it must be mounted on the 
speaker. 





Testing and Adjustments 


After the set has been completely wired and 
checked, it is ready for test. Use an oscil- 
lator and tune the intermediates to 175 ke. 
When this has been done, the set can be con- 
nected to an antenna, and stations tuned-in. 

Adjust the oscillator padding condensers for 
maximum sensitivity over the broadcast band, 
Condenser C3A is used to trim the oscillator 
tuning at the high-frequency end of the tuning 
scale and C4 trims this circuit at the low- 
frequency end. Use the slotted plates of the 
oscillator tuning condenser, C3, for points 
between the high- and low-frequency settings 
compensated for by C3A and C4. The care 
used in tuning the oscillator tuning condenser 
will reflect in the over-all sensitivity of the 
receiver. 

When the set is properly adjusted, there 
should be no difficulty in picking up at least 
60 channels without any interference from 
adjacent stations. 


Parts List 

One Radio Condenser Corp, four-gang tuning 
units, with trimmers, type 6654, C1, C2, C3, 
CSA, C5; 

Two Micamold condensers, 750 mmf., type 6636, 
C4A, C13: : 

(ne Micamold variable condenser, 5 to 100 
mmf., type 2883, C4; 

Six <Acratest variable condensers, .0002-mf., 
type 5358 (these are part of the I.F, trans- 
formers), C6, C7, C8, C9, C10, C11; 

Six Acratest tubular condensers, .1-mf., C12, 

(14, C16, C17, C26; 

Une Acratest tubular electrolytic condenser, 
type 6650, 50 volts, 10 mf., C18; 

Two Micamold condensers, 350 mmf,, (19, C28; 

(ne Micamold condenser, .006-mf., C20; 

Two Acratest dry electrolytic condensers, type 
5308, 8 mf., C21, C22; 

Une Acratest bypass condenser, type 2837, .25- 
mf., C23; 

One Micamold condenser, 50 mmf., C24; 

Two Flechtheim bypass condensers, type GF- 
100,—C' 25, C27; 

Une <Acratest band-pass tuning unit, as de- 
scribed, type 6654, R.F.T.1 (consisting of 
Li, L2, and L3); 
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One R.F. choke, L4 (This may be constructed 
by winding 70U turns of No. St enameled 
wire on a wooden spool ™%-inch in diameter 
and ™%-inch long) ; 

One Acratest oscillator-detector tuning unit, 
type 5308, L5, L6, LT; 

Three Acratest I.F, transformers, as described, 
type 5558, LF.T1, LF.T.2, LF.T.S (consist- 
ing of coils LS, LY, L10, L11, L112, L135); 

One <Acratest 1.-watt resistor, 20,000 ohms, 











Two Acratest .5-watt resistors, 400 ohms, Rz, 
RS ; 

Three Acratest .5-watt resistors, .5-megohm, 
type 5860, RS, RT; 

One Acratest .5-watt 6,000-ohm resistor, R4; 

One Acratest .5-watt, 2,000-ohm resistor, Ro; 

One Acratest 1,-watt resistor, 25,000-ohms, R6; 

One <Acratest .5-watt, 500-ohm resistor, RK; 

One Frost .5-megohm volume control, R10; 

One <Acratest 5-watt, 750-ohm resistor, RIL; 

One Acratest .5-watt, .1-meg. resistor, R12; 

One Frost .6-megohm potentiometer with switch 

SW.2, R13; 

One Acratest 5-watt resistor, 200 ohms, R14; 

One <Acratest .5-watt resistor, 40.000) ohms, 
R15; 

One Federated cadmium-plated chassis ; 

One <Acratest power transformer, type 2527, 
Pa.3 

One Acratest filter choke, 50 hy., CII.1; 

One rotary snap switch, SW.1; 

One Acratest push-pull input transformer, type 
5834, A.F.T.1; 

One Acratest tuning dial, type 4047; 

Four knobs for the controls; 

Five screen-grid clips: 

Five Acratest tube shields, type 58; 

Five Cinch 6-prong wafer sockets, four marked 
“58” and one marked “55” ; 

One Cinch 4-prong wafer socket marked “280” ; 

Two Cinch 5-prong wafer sockets marked “47” 

One Cinch 5-prong wafer socket marked “56" ; 

One Cinch 5-prong wafer socket, no marking ; 

One Alden 5-prong plug with short cap, type 
5869 ; 

Five feet of lamp cord and plug; 

One Eby antenna-ground strip, A, G; 

Four ER type 58 tubes; 

Two ER type °47 tubes; 

One ER type ‘SO rectifier; 

One ER type 55 Duplex-Diode Triode; 

One ER type 56 tube, 
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may be connected “A,” “B" and “C” potentials 
required to test battery-operated receivers ; 
(the connections from these batteries are 
brought out to binding posts at the lower left- 
hand corner of the panel); there is also in- 
corporated a rotary switch for checking the 
plate voltages at the various terminals of the 
“B” supply. There are two switches; one is 
a T.P.D.T. for the filament and “B"; a 5- 
P.D.T. switch controls the “B" plus potential. 
When the two switches are in the upward po- 
sition they control the current to panel No, 8; 
when they supply the necessary current to 
Vanel No. 10. 

Panel No, 10 is an R.F. oscillator which 
tunes from 550 to 1,500 ke. This panel is also 
used for the transmission of phonograph rec- 
ords picked up in other parts of the building. 

This covers a general description of all the 
mounted panels. 

The portable equipment consists of a shielded 
oscillator; microphone speech amplifier used in 
public address work; a standard Jewell oscil- 
lator; a G.R, output meter; two Weston 565 
tube checker-analyzers, The 565’s are used 
by the outside Service Men. 

The two heavy bare copper wires, running 
parallel underneath the panels, connect to an 
RCA antenna system on top of the roof. This 
arrangement enables a set to be connected at 
any position on the bench. 

The steel cabinets are used to house a com- 
plete stock of resistors and other accessories 
for which we are jobbers. 

The public address equipment which consists 
of ten Racon dynamic units with output trans- 
formers and trumpets is not shown in the pho- 
tograph, 
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‘Start Your Career Today 


In the world’s fastest-growing industry— 


You can, if you will, start your career today in 
the world’s healthiest and fastest-growing industry 
—RADIO. The biggest and most talked of build- 
ing project in the world—RADIO CITY—is but an 
advance sign of the future this industry holds for 
the man who gets started in it today, while the in- 
dustry is 
still young. 
The first 
move is up 
to you. 
Read this 
advertise. . 
ment care- ia DNSTRUCTION 
fully and ANI 
then send 3 REPAIRIN MOYER 
in the at- —~ 1 Awe 
tached cou- MOYER WOSTREI 
pon. Butdo W es 
it now. 
Get started. 
The three volumes of this library cover the entire 
field of building, repairing and “trouble-shooting” 
on modern radio receivers. The Library is up-to-the 
minute in every respect and is based on the very latest 
developments in the design and manufacture of equip- 
ment. The rapidly-growing interest in short-wave and 
television reception is thoroughly covered in a com- 
plete section which deals with the construction of 
this type of apparatus. 


Radio 
Construction 
Library 


INCLUDING CONSTRUCTION 
OF SHORT-WAVE AND 
TELEVISION RECEIVERS 


By JAMES A. MOYER and 
JOHN F. WOSTREL 


Faculty, University Extension, M 
of Education 


Three Volumes — 1087 Pages, 6x9 
605 Illustrations 


VOLUME |: presents the fundamental principles of 
radio so clearly and simply that anyone of average 
training will be able to read, understand and apply 
them. It gives actual working drawings and lists of 
materials for the construction of many typical sets. 
VOLUME 11: fully discusses all of the elementary 
principles of radio construction and repair. An ex- 
planation of the necessary steps for ‘“trouble- 
shooting,” repairing, servicing and constructing radio 
sets successfully. Practical data is also given on 
antenna systems, battery eliminators, loud speakers, 
chargers, ete. This volume includes complete instruc- 
tions for the construction and operation of short-wave 
and television receivers, 
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VOLUME Ill: covers the essential principles under- 
lying the operation of vacuum tubes in as non- 
technical a manner as is consistent with accuracy. 
It discusses the construction, action, reactivation, 
testing and use of vacuum tubes; and an interesting 
section is devoted to remote control of industriai 
processes; and precision measurements. 

EXAMINE these books for 10 days FREE 
This Library is not only a thorough home-study 
course, but a handy means of reference for the more 
experienced radio experimenter, repair man, and radio 
shop-owner. To these men, as well as to those who 
desire to advance in the radio profession, this offer 
of a 10 days’ Free Examination is made. 


Simply clip, fill in, and mail this coupon 


VC GRAW-H/LL Ss 
FREE EXAMINATION COUPON 





McGRAW-HILL BOOK COMPANY, 
330 W. 42nd Street, New ae _ 


Gentlemen:—Send me the new RADIO CONSTRUC- 
TION LIBRARY, all charges prepaid, for 10 —e 
Free Examination. If satisfactory I will send $1.50 
in 10 days, and $2.00 a month until $7.50 has been 
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VOLUME CONTROLS 


CLAROSTAT Replacement ‘Volume Controls are 
“Custom-Made” te exactly suit the receivers for 
which they are offered. Not a makeshift job 
lot idea. 
The resistance, taper, shape and shaft are made 
according to the proper specifications. 

There is no delay in installing them. There are 
fo comebacks when xy. use CLARO aT products. 

See the new CLAROSTAT CONTRO HAND- 
BOOK AND CATALOG for 32 pages of dope for 
service men. Send for yeur FREE copy. 


CLAROSTAT Mrc.Co. 


285-287 N.6rn ST.BKLYN. NY. 

















(LYNCH 


Noise-Reducing Antenna Products 


Solve the Interference Problem! 
Practically noise-free results on all waves, long 
and short alike. For the broadcast listener, the 
short wave and television experimenter and the 
“‘amateur.”” No serviceman should be without 
these LYNCH Antenna Products which have proved 
their ability, by test, to eliminate background 
racket. Ideal for suburbs as well as the most 
congested city areas. Very simple to ‘‘hook-up”’ 
to any receiver. Better performance assured, 
LYNCH Transposition Blocks 
Extremely durable. Made of ‘‘Lynchite’, a new 
material, recognized for its great resistance and 
natural freedom from electrical losses. 
Handy Complete Kit of 10 Blocks...........$2.50 
LYNCH Cage-Aerial Spreaders 
Great pick-up qualities and freedom from direc- 
tional effect. Also made of ‘‘Lynchite.”’ 
pee Complete Kit of 2.50 
LYNCH “U. S. Navy Standard’’ Antenna insulators 
Prevent electrical loss or leakage across the an- 
tenna insulators. Kit of $3 
LYNCH Commercial gee Insulators 
Patterned after the “U. S. but for use where 
the tensile ry of the 7 &” & 
quired. Kit o ° 
LYNCH tai wave” Antenna Coupler 
Secures best possible results with any of the nolse- 
reducing antenna systems recommended by us. .$1.50 
SERVICEMEN—40% from above List Prices 
Send order TODAY or write for new, 
illustrated and descriptive folder 


LYNCH MFG. CO., Inc. 1775-RC B’way., N.Y.C. 














Radio Corporation’s Exclusive 
Replacement Parts 


Service Bureau 
Complete stock for all models. Write 


for free parts list. Service data 


available. 


United Radio Service Co. 


Brunswick-Warner Bros. Building 
619 West 54th St. New York, N.Y. 


Big discount to Dealers and Service Men 











Be sure to read the announcement on Page 
256 which tells about the 1933 Official Radio 


Service Manual. 
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or less current through the microphone, we 
not only change the volume, but at the same 
time the pitch and quality of the sound im- 
pulses. This is important from the repro- 
ducer’s viewpoint. 


One Man Control 


As mentioned in our first article, this lapel 
microphone can be operated independently 
from the main controls by having a small con- 
trol device in the pocket of the speaker. It is 
thus possible for the speaker, from his own 
location, to operate the output of the loud- 
speakers without being compelled to remain 
near the amplifier unit, thus giving him 
greater freedom and making a second man 
unnecessary, 

Considering the curves as shown in Figs. 
2A and 2B, it will be readily understood that 
even if a resistor is used as a volume control 
(and a small variable resistor can be easily 
placed in a box and carried in one of the 
pockets), not only can the volume be changed 
voluntarily by the speaker, but in addition, 
means are given to him to change the pitch 
of his voice as may be necessary. 

In connection with the electro-acoustical 
characteristics of this small microphone, it 
might be well to mention the fact that the 
quality of sound is also influenced by the direc- 
tion in which the current passes, It makes a 
difference whether the current comes from the 
metal membrane to the carbon grains or the 
contrary—the resistance changing with the di- 
rection in which the current passes. 


Taking Sound Curves 

These curves have been made by exposing 
the microphone to the sound of a loudspeaker 
which was fed with the same amount of cur- 
rent at all frequencies. After the electrical 
impulses coming from the microphone are am- 
plified by an amplifier of practically linear 
characteristics between 20 and 10,000 cycles, 
they are impressed upon a meter. 

These curves show clearly that the general 
transmitting microphone is less sensitive to 
the general frequency range and almost ex- 
clusively pitched to one single frequency which, 
in our case, is between 2,000 and 3,000 cycles. 
It may be remarked that curve 1 of Fig. 3 
corresponds to a two-button microphone, while 
curve 2 of the same figure is taken with only 
one button. All these curves have been actu- 
ally measured and are independent of any that 
may have appeared in commercial publications, 


The Amplifier 


The microphone has polarized prongs so as 
to make sure that the current flows through 
the microphone in the right direction. The 
prongs are plugged in the control-box carried 
in the pocket and connected from there to the 
amplifier shown in Figs.4 and A. As may be 
seen, a concentrated setup has made possible 
the placement of the loudspeaker and the all- 
electric amplifying equipment in one easily 
transportable carrying case, 

The microphone part of the equipment is 
attached at the upper left corner of the box. 
This equipment is small and has thus the 
advantage of easy  transportability which 
means, for instance, that at an election talk, 
the speaker is able to have his public-address 
system with him, as if carrying a suit case, 
and operate if all by himself. Arriving at his 
place of destination he simply pushes the plugs 
in at the lower-right of the case and the 
apparatus is ready for work. 

Figure 4 shows a wiring diagram of this 
amplifier. The rectification of the current 
takes place in two ‘81 tubes. The input from 
the microphone is first amplified by a screen- 
grid tube which is resistance coupled to one 
‘45 tube. The latter is coupled by a _ trans- 
former to two power tubes of the 250 type 
which are wired in push-pull, the output of 
which is fed over a transformer to the loud- 
speaker in the case, 

Instead of one loudspeaker being attached 
to the carrying case, this amplifier can be con- 
nected to a number of loudspeakers which can 
be distributed throughout the hall and the 
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A LAPEL MICROPHONE 


(Continued from page 210) 


sound of the speaker’s voice carried to the 
farthest corner, 

Thus, simple as it seems in its final solu- 
tion, a vastly improved means has been given 
to the speaker for amplifying his voice and 
making his speech clear to every person in 
the audience. 
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(Continued from page 229) 

May I submit the following for your com- 
ments as well as for the thoughtful considera- 
tion of tube manufacturers? 

There are on the market today numerous re- 
ceiving tubes, to be sure; the filament and 
heater voltages vary from 1% to 15 and in 
certain cases even more. In the earlier days 
of “all electric” receivers a common combina- 
tion of tubes in a set included a type ‘27 de- 
tector, type °26 in the R.F. and first A.F 
stages, and sometimes two ’26 tubes in pusii- 
pull in the second A.F, stage; (if indeed two 
stages of transformer-coupled audio frequency 
amplification did not round out the combina- 
tion!) ; later on the '71 and ’71A tubes came 
into use in the output stage, 

To say, definitely, as to how many sects there 
are in use, today, that use type °26 tubes, is 
beside the point; in any event there are thou 
sands upon thousands of them, In addition 
there are thousands of engineers, experimenters 
amateurs and Service Men who use tubes of 
the °26 type in some circuit or another. Th 
hum feature, of course, has been the drawback 
to the more universal use of this tube. 

With the advent, recently, of the types ‘56 
and ‘57 indirect-heater tubes, which operate 
with a heater voltage of 2% and with a cur- 
rent intensity of only one ampere, a forward 
stride has been made by our friends the tul 
manufacturers. 

(Continued on page 245) 
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A. V. CG. SYSTEMS 


(Continued from page 211) 


where a diode detector was followed by four 
stages of audio (including the output stage), 
remarked that if the efficiency were to be 
judged by the number of audio stages, it had 
to be able to handle a high input. 

The manner of operation is simple. Refer- 
ence to Fig, 5 will show that one side of the 
tuned secondary coil is connected to the anode; 
the other side is connected to the cathode 
through two resistors, the same side of the 
coil is also bypassed to the cathode which is 
grounded to the chassis. Since the tube func- 
tions as a rectifier, current can flow in only 
one direction, from the anode to the cathode. 

The unrectified half of the wave is bypassed 
through the small condenser C1, just mentioned. 
The rectified half of the wave flows through 
the two resistors developing a potential across 
them, which varies with the strength of the 
signal, One of these resistors (Re) is by- 
passed with a fairly large condenser (C2) and 
its voltage does not vary with the signal modu- 
lation. This voltage is used to control the bias 
on the radio-frequency tubes. The other re- 
sistor (R1) has only a small condenser across 
it (C1) serving as a radio-frequency bypass, 
and the voltage across it varies with the modu- 
lation and is fed to the audio stage. The re- 
sistor R2 serves to block radio-frequency cur- 
rents and keep them out of the audio-frequency 
end of the channel, 

The potentiometer in the grid circuit of the 
A.F, tube serves the dual purpose of a grid 
leak and a volume-level control. So far now, 
we have shown that a constant signal level 
was maintained but have said little about how 
great this level was; usually, it is equal to 
the maximum power that the output stage can 
handle. Since it is very seldom that such high 
volume is required, some means of reducing it 
must be employed. To achieve this end, one 
of the familiar types of A.F. volume control 
systems are used. This applies any desired 
portion of the total output to the output stage, 
and when it is set for any desired level, it is 
maintained for all stations. The only excep- 
tions being those too weak to produce the 
normal output when a state of maximum sensi- 
tivity exists. 

Another type of volume-level control is shown 
in Fig, 4, which consists of a variable resistor 
across the secondary of the input transformer. 


The Tuning Meter 


The tuning meter shown in Fig. 4 is merely 
a milliammeter mounted upside down. It is 
mounted in this manner so that as resonance 
is approached and the bias applied to the con- 
trolled tubes begins to increase, with a conse- 
quent reduction of plate current, the needle 
will swing to the right. Thus, resonance is 
indicated by the point of maximum deflection. 
It also gives some indication of the strength 
of the signal being received, for the more power- 


ful the signal, the further to the right the 
needle will swing, and vice versa. 

The meter may be placed in the common 
cathode lead as shown, or it may be inserted 
in the “B" common lead of the plate supply. 
Another location is in either the plate or 
cathode lead of any one of the controlled tubes. 
While there is no objection to the use of a 
moving coil instrument, one of the inexpensive 
repulsion type instruments is usually used. 
When a meter of this type is used in the 
cathode circuit, it will be necessary to reduce 
the resistance in the cathode circuit, by an 
amount equal to the resistance of the meter, 
to prevent the minimum bias from being in- 
creased to more than the rated 5 volts due to 
the extra resistance of the instrument. The 
meter shown in Fig. 4 requires 15 ma. for a 
full-scale deflection; if it is desired to be used 
with only one tube, a meter that will show a 
full-scale deflection with a current of about 5 
ma. should be used. 

This should offer an opportunity for the 
alert Service Man to pick up quite a few 
dollars. There are thousands of receivers in use 
that employ automatic-volume-control systems 
without a tuning meter. Most of the owners 
of these sets will be glad to have their sets 
modernized by the addition of this device. 


Alignment Procedure 

Alignment procedure on receivers using A. V. 
C, has puzzled a great many Service Men. 
Obviously, an output meter cannot be used, be- 
cause if a powerful signal is applied, the A. 
Vy. C. keeps it at the same level regardless of 
ordinary adjustment of the trimmers. It is 
possible to align a receiver by ear, using a 
signal too weak to operate the automatic volume 
control, but this method is notoriously inaccur- 
ate, If the receiver is equipped with a tuning 
meter simply adjust for maximum swing of the 
needle. If a tuning meter is not used, it will 
be necessary to insert a milliammeter in the 
plate circuit of one of the controlled tubes 
ahd adjust the compensators until it shows 
minimum current. In some cases it will be 
found that one of the trimmers does not affect 
the meter, This occurs when the control tube 
is coupled to the plate of the last R. F, tube, 
and the condenser that does not affect the 
tuning meter tunes the input to the detector. 
It will be necessary to use an output meter 
to accurately adjust this one, or it may be ad- 
justed by ear; in most cases this is sufficiently 
accurate. 

It is hoped that this article will clear up 
some of the mystery that shrouds the whole 
subject of automatic volume control, and that 
some of the readers of this article will feel 
like tackling the job of building an automatic 
volume control into their next receiver. 

If any points have not been made sufficiently 
clear I will try to answer any letter in which 
a stamped, self-addressed envelope is enclosed. 





A MODERN REFLEX RECEIVER 


(Continued from page 212) 


grid terminal is the one isolated from the other 
four. Looking at the socket from the underside 
and working clockwise from the grid terminal, 
the other terminals are cathode, filament, fila- 
ment, and plate, respectively. 

After the wiring is completed and checked, 
the only adjustments necessary are at the trim- 
mer condensers, TA and 17A., 

The Thre-Tube Reflex is amply selective, has 
enormous volume and has remarkably fine tone 
quality. It should be used with a high qual- 
ity dynamic speaker to realize its maximum 
possibilities. 

Top and bottom layout views may be secured 
merely for the mailing costs—5 cents, 


List of Parts 

One Cardwell Dual Variable Condenser, .00035- 
mf, each section, type 217-C, 7, 17; 

One Electrad Tapered Potentiometer, type Rl- 
240-P, 12 with switch, 32; 

Two Electrad Flexible Grid Resistors, 200 
ohms, 3, 11; 

One Electrad 1500-ohm Flexible Resistor, type 
2G 1500, 30; 
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Two .006-mf. type 1450 <Aerovox Mica Con- 
densers, 5, 22; ‘ 

One Aerovox Mica Condenser, .00015-mf., type 
1450, 18; 

One Aerovox Metal Case Resistor, .1-mf., type 
260, 16; 

One Aecrovox Duplex Metal Case Resistors, .1- 
mf. each section, type 260-21, 8, 9; 

One Aerovox Metal Case Resistor, .5-mf., type 
260, 21; 

One Aerovox Dry Electrolytic Condenser, 10 
mf, type E-50-10 with mounting ring, 29; 
Two Aerovox Dry Electrolytic Condensers, 4 
mf., type E5-4 with mounting rings, 25, 25A; 

Two Find-all R.F. Coils, 6, 15; 

Two Trutest R.F. Chokes, 8 millihenries, type 
21110100, 2, 20; 

One Trutest Power Supply Transformer, De- 
Luxe Model, type 2C-1512, 31; 

Three Trutest 4-prong wafer-type sockets, 28, 
33, 26; 


Two Trutest 5-prong wafer-type sockets, 4, 


One Trutest 6-prong wafer-type socket 10; 
(Continued on page 250) 





1932 





* 
WHAT YOU NEED 


TO SUCCEED IN 


RADIO 





Courtesy of the National Broadcasting Company 


Rapio is a highly specialized business, As 
it develops it is becoming more exacting 
in its demands. But radio is the modern 
field of opportunity for those who keep 
step with its progress and pioneer in its 
opportunities! 


There is a great need for trained men 
in the radio industry. There is no place 
for untrained men. Experience must be 
accompanied by technical knowledge. 


A pioneer in home study, the Interna- 
tional Correspondence Schools have kept 
pace with the times and offer courses pre- 
pared by authorities, which give practical 
instruction in fundamentals and latest de- 
velopments alike. The courses were pre- 
pared and are constantly revised by the 


Who’s Who of Radio! 


Composed of 24 basic divisions, the Com- 
plete Radio Course is designed to give 
thorough instruction in the whole field of 
radio. The I.C.S. Radio Servicing Course 
was prepared specially for men who wish 
to become service experts. Study of it 
makes possible leadership over competi- 
tion. The I.C.S. Radio Operating Course 
is vital to mastery of operating and 
transmitting. 


We will be pleased to send you details 
of any or all of these subjects. Just mark 
and mail the coupon—the information will 
be forwarded without delay. Why not do it 
today—now! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 





Box 6676, Scranton, Pa. 
Without cost or obligation, please tell me all about 
the NEW RADIO COURSE 


Name Age = 





Street Address. 





City. State 
If you reside in Canada, send this coupon to the In- 
i Cor di Schools Canadian, L 


ter Tesp nce < 


Montreal, Canada 
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ELECTRICAL 


ENGINEERING 
BOOKS SENT FREE 


New Edition Containing 100 Pages 


A-C RADIO! 


We're glad to send a set to your 











home to examine and use as FLEXIBLE 
your own for 10 days—to show MAROON 
you that here is the most up-to- . } ata 
date and complete work on Elec- oe i Pe med 
tricity ever published. Written ew : 

: kKE 5 7 gold stamped binding. 
by CROCKER of Columbia U. Index in each book, 


—MILLIKAN of Calif. **Tech.”’ general index in Vol. 
—HARRISON of General Elec- 8. Covers every sub- 
tric and 26 other noted Elec- ject in Electricity— 








trical Engineers. Starts off with Light, Power, Trans- 
elementary Electricity in simple, mission, Generators, 
non-technical language for the Motors, Switchboards, 
beginner and includes’ every Radio, a thes or 
Engineering branch for use of — — Rail- 


experts on the job. 





Complete Electrical Reading Course 


Electricity, the biggest industry in the 
to grow the most rapidly. And it offers better jobs, 
bigger salaries and a brighter future than any other 
field. Every dotlar, every hour invested in learning Elec- 
tricity will come back to you a thousand-fold. Learn in 
spare time with these books at 
one-fifth the cost of trade 
courses. QOutine for organized 
study, quiz-questions and a 
year's free consulting ——- 
-RENCE y ship in the American ‘echni- 
oo age HF ne ri cal Society ineluded without 
electrical, “building extra cost, if you mail coupon 
construction and_al- immediately. 


lied lines. The JIFFY AMERICAN TECHNICAL 
SOCIETY 


world, continues 





LOOK IT UP! 
Thousands of these 
sets are used as REF - 


INDEX puts the 
answers to 20,000 
esti ight at Dept. E-626 : 
Saar dumee dine. " Drexel Ave. & 58th St., Chicago 


your finger tips. 











AMERICAN TRSneren. SOCIETY 
Dept. Ave. & 58th St., Chicago 

Please send for ° et free trial 8-volume set of ” Electrical 
Engineering just off the press, subject to return if I wish 
to. (I pay the few cents express charges on receipt of 
books, you pay express if returned.) If I decide to keep 
them, I will pay $2.00 after 10 days trial, then $3.00 a 
month until $34.80, special advertising price, is paid, 
after which books become my property. Year’s Consulting 
Membership to be included free. 

NAME cosccccccceces 


AGArOSS ccccccccccccccccccsscsccscesssesseseeseessessses 


Employed by ....ccscececceeccssecs 066000e6eessecesooeses 


Employer’s Address 
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RADIO OPERATOR at Home 








“Passed amateur exam- 
with 3rd lesson.”’—E. 
Miller, Toledo, Ils. 
a? 11 hours, can 
w.p.m—E. J. 
Chicago. 


CANDLER 
Scientific Method 


in less than the usual time 
you ean get amazing results. 


8 
Focrts, 





Thousands of fast Radio operators taught ry 
CANDLER. FREE advice if you're ‘‘stuck."’ 
All questions answered personally. No obli- 


gation. If you are ry a Radio operator ask 
Copying dehind, and ‘“‘MILL”’ Course. FREE 
BOOK will save you time and money. Tune 
in on Candler Short Wave Station! 
CANDLER SYSTEM CO., Dept. 47 
6343 So. Kedzie Ave. Chicago, 11! 





110 Canal Station 
Chicago, I11. 

Our new 1932 Radio Service- 

man's Wholesale Price Guide 

will be sent to you upon 


request. Write, using your letter- 
head or business card. Send for it today. 






















TUNING METERS 


(Continued from paye 214) 


glance seems to contradict the statement made 
previously. 

If it is recalled that the fundamental func- 
tion of any A.V.C. system is to increase the 
sensitivity of the amplifier for weak signals 
and decrease it for strong signals, the reason 
for the connection becomes apparent. (See 
the article on A.V.C. in this issue.) To de- 
crease the sensitivity of an amplifier, either 
one of two methods are employed: (1) increase 
the ‘control-grid bias when variable-mu_ tubes 
are used, and (2) lower the screen-grid po- 


tential if non-variable-mu tubes are used. 
Either method of control reduces the plate 
current flowing in the amplifier stages con- 


nected in the A.V.C, cireuit as the applied sig- 
nal increases. This decrease in plate current 
reduces the reading of the D.C. meter which 
is connected in the plate circuit of these tubes 
and furthermore, the greater the signal strength 
the more the A.V.C. action reduces the plate 
current and the less the meter reads, This 
explains why the tuning meter reads full scale 
with no signal and reads less as the signal 
increases. 

Regardless of the system used, let us suppose 


for the instant that we are turning the dial 
of a radio set equipped with a tuning meter. 


As we approach the extremity of the side band 
of a carrier, very little action results, but as 
soon as we receive an appreciable signal (the 
signal voltage necessary for action varies with 
different receivers) the current through the 
tuning meter decreases and therefore the me- 
ter reads less. When we reach the peak of the 
signal, the meter reads a very low value which 
increases as we exact resonance, The 
lowest reading of the meter represents the best 
setting of the dial for that particular station. 

If the meter is connected in the plate cir- 
cuit of the detector, the best position of the 
tuning dial is indicated by the greatest reading 
of the tuning meter as explained above. 


pass 


Various Forms of Tuning Meters 


It is not necessary to have a milliammeter 
connected in the plate circuit in order to have 





a tuning meter. The Tune-A-Lite described 
in the November, 1951 issue of this magazine 
is an example of a so-called visual tuning me- 


ter, This particular device consists of a glass 
tube filled with neon gas and two electrodes. 
It is connected in the same manner as a milli- 


ammeter would be connected. As the signal 
increases, the gas ionizes, but in this device 
the height of the ionized layer varies. This 
device is used in some commercial receivers 


and may also be secured separately, 


The Tuning Meter as a Trouble Indicator 


Aside from the obvious advantages of the 
tuning meter as an indicating device, it may 
be used, with a little thought, as a_ trouble 


indicator. If the A.V.C. tube of a_ receiver 


be removed, the reading of the meter will not 
change as the strength of the applied signal 
changes. Thus the reading of the meter is 


an indication of the 
circuit. 

A poor tube in 
determined by 
intensity 


condition of the A.V.C. 
the A.V.C, 
tuning-in 
and noting the 


circuit may be 
stations of varying 
change in volume, If 





there is a radical difference in the volume of 
two loud stations, then the A.V.C. tube is not 
functioning. llowever, the method outlined 
above is far more efficient. If, upon test, the 
A.V.C. tube is found to be in good condition, 
but the tuning meter does not function prop- 
erly, in all probability the resistors in the 
A.V.C. circuit are defective and should be 
tested. 


Ranges of Tuning Meters 

Although tuning meters are simply milliam- 
Meters used in a particular manner, neverthe- 
less meters are made especially for this purpose 
usually having an inverted scale as shown in 
the photograph. When used in the plate cir- 
cuit of a power detector, the range of the me- 
ter used should be about 5 ma. If the pointer 
swings off scale. then a shunt is necessary. 
However, with a 5 ma. scale no shunts will 

usually be required, 
(Continued on 
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“The 
Television 
Experimenters 
Magazine” 


NOW 25c A COPY 
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GREATEST MAGAZINE 
IN TELEVISION 


Tee developments in radio’s latest wonder, 
Television, are published in every issue of 
TELEVISION NEWS—Mr. Hugo Gernsback’s lat- 
est magazine. Rapid advancement in this art 
today is becoming a _ repetition of the radio 
cycle of years ago. Daily broadcasts are be- 
coming more numerous and experimenters are 
following in quick order in building television 
sets for experimental purposes. Foresight of its 
development can be seen by the pioneers of 
radio—they are equipping themselves now with 
television experience. 

The articles published in TELEVISION NEWS 
are of primary importance to experimenters— 
they are simple in construction, understandable 
snd replete with diagrams, photographs and 
illustrations. 


Interesting Articles in the Current Issue 


Television in Europe. 

Sight and Sound Broadcasting on One Wavelength. 
Visio-Telephony in France. 

Automatic Synchronization, 

Televising the English Derby. 

A Two Way Cathode Ray Tube. 

Controlling Light with Metal Films. 
Television by the Line Control Method. 
Review of High Frequency Receiver Design, 
A Simple Mirror Drum Scanner. 

A Highly Accurate Lens Scanner. 

Pointers on Lens Dise Design. 

A Neat Home Made Televisor. 

An Amateur Television Transmitter. 
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Veavesren NEWS RC-10-32 


Park Place, New York, N. Y. 

{ ] As per your Special Offer, I enclose here- 
with $1.25 (Canada and foreign $1.50) for which 
enter my subscription to TELEVISION NEWS 
for One Year. You will also send me FREE the 
last two issues. I understand mm the regular 
rate for such a subscription is $2.0 

{ ] Mail me a sample copy of *TELEV ISION 
NEWS for which I enclose lic (U. S. Stamps 
or coin accepted). 
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that the amplitude of each resonant position 
is proportional or equal to the necessary and 
required values, 


Case Design 


Much progress has been made in the design 
of aperiodic cones from which the majority of 
resonant positions have been eliminated. This 
js the opposite extreme from that just men- 
tioned; for in this case, all possible things 
that might possibly cause resonant positions are 
carefully eliminated. A few years ago it was 
quite common to hear a distinct and annoying 
paper rattle in the majority of cone loud- 
speakers. Analysis showed that the seam in 
the cone where the cone was glued together was 
one of the most important reasons why this 
rattle was prevalent. Therefore an expensive 
process was developed that pressed the entire 
cone out of a singl piece of material. This 
immediately eliminated the resonance caused 
by the seam and almost all cones in speakers 
today are made in this manner. 

It was also found that the kind of material 
used in the cone itself had a direct bearing on 
the number of resonant positions. Metals used 
as diaphragms almost always responded better 
on the highs than on the lows and therefore 
resulted in a “tiny” response. Also the amount 
of resonance was high so that this is undoubted- 
ly the reason why metal cones are not used 
today. It was found that a comparatively dead 
substance was the best thing if it could be 
made into a substance hard enough to use. The 
research departments of various organizations 
set to work, and now one of the best cones is 
that made from ordinary burlap bag material. 

It was also found that corrugating the cone 
had a direct effect on the response character- 
istic obtainable, and although this is still a 
question of dispute, it is generally agreed that 
corrugation does materially aid the tone qual- 
ity, but the main questions are, where, how 
much, and what shape? Even the wire used 
on the voice coil of the dynamic speaker af- 
fects the response characteristic. The wire 
used in this coil is usually wound on the coil 
form and is of copper. Recently, experiments 
have been made in which the wire is aluminum 
and is molded directly on the form. It has 
been found that a light metal is good but in- 
creases the hissing type of background noises. 
The aluminum just mentioned has been used 
quite successfully. 

The size of the cone used on any type of 
speaker is of major importance. If we set 
the reed of a magnetic speaker into vibration 
without any cone or load connected to it, then 
it most certainly would be badly underloaded. 
Due to the small amplitude through which the 
reed moves there would be practically no air 
displaced and no sound of any consequence 
would be heard. If a small cone were applied 
to the reed, it would still be underloaded and 
there would be no low frequencies. As the size 
of the cone is increased, the air displaced will 
also increase and with it the low frequencies. 
Now, if an extremely large cone were used, 
then because the fundamental frequency of the 
cone is lowered with the increase in the size of 
the cone, and also because of the inherent in- 
ertia of the cone itself, too much energy will 
be expended in the lower frequencies with the 
result that the higher frequencies will be over- 
shadowed, 

What, then, must we do to obtain a balanced 
response? The answer is that we must match 
the acoustic impedance of the cone to that of 
the reed. This is done in most cases by the 
law of trial and error. A large cone is used 
i conjunction with a long reed. A series of 
response tests are made and then the reed is 
shortened. More tests are made with different 
‘combinations until the law of trial and error 
has definitely proved to the individual conduct- 
ing the test just which combination gives the 
“St response. 

The amount of energy to be radiated also 
has a direct bearing on the size of the cone. If 
We have a condition where only a small room 
's to be supplied, then a cone of about 14 to 18 
inches in diameter will supply a pleasing and 
natural sound provided, of course, that the 
motor unit is well designed and the reed 
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matches the cone. This size cone is well able 
to handle up to about 12 decibels with good 
response. For greater power levels the cone 
should be increased in size to about 22 inches. 

In the dynamic type loudspeaker it is not 
necessary to use such a large cone to get good 
low-frequency response and the chief reason is 
that the action of this type of speaker is dif- 
ferent than that of the magnetic. In the mag- 
netic the reed supplies the motive power to the 
cone, whereas in the dynamic the cone is pushed 
in such a manner as to actually pump air. This 
feature in itself would not be especially ad- 
vantageous if it were not for the greater amph- 
tude through which the dynamic speaker moves 
in comparison to that of the magnetic. The 
direction of movement of the powerizer in cach 
type of speaker is also different. The reed in 
the magnetic speaker actuates the cone with 
a flexing or sweeping movement, Fig. 3. In the 
dynamic speaker, the voice coil is in a constant 
magnetic field and the variation in flux caused 
by the signal in the voice coil produces motor 
action in accordance with Lenz’s Law. The 
voice coil, therefore, is either sucked into the 
field or repelled outwards. Thus the cone itself 
follows the pulsations of the voice coil and the 
emanating sound is produced through a piston- 
like action. The amplitude is so great as to 
produce a much larger amount of displaced air 
than that which would be obtained with the 
same size cone in the magnetic type of loud- 
speaker. 

In conjunction with this more efficient 
method of radiation, the normal and usual 
impedance of the voice coil is such as to place 
the speaker in the low impedance category. 
This means that it is possible to connect the 
voice coil directly to a transmission line and 
transmit the necessary energy to the speaker 
over this line without a worry about crosstalk 
if more than one or two lines are used in the 
same cable or run in the same conduit and 
operated at similar volume levels. 

The principal reason why the dynamic 
speaker has become so universally prominent 
and well liked, is undoubtedly due to the low 
variation in impedance with frequency varia- 
tion. This would sound as uncorinected as the 
well-known chicken walking across the street 
because it wanted to get on the other side, yet 
both reasons are quite correct and exact. 

The impedance of the usual magnetic speaker 
at 1,000 cycles is roughly about 7,500 ohms 
(Fig. 4). The impedance of this same speaker 
at 6,000 cycles may be as high, if not higher, 
than 47,000 ohms! Can you imagine design- 
ing a matching transformer or similar device 
that will also vary its impedance in exactly 
the same manner as the speaker? In order to 
produce linear response the matching trans- 
former would have to do just that. 

On the other hand, the dynamic speaker has 
only a very low impedance variation over the 
frequency spectrum. At 1,000 cycles its im- 
pedance is about 14 ohms (Fig. 4), while at 
6,000 cycles the impedance rises to approxi- 
mately 40 ohms—this is certainly different from 
that of the magnetic speaker. It is fairly 
easy to design a matching transformer that 
will operate within these limits. Of course 
there is the matter of the iron in the speaker 
being a little different than that of the trans- 
former, but in the dynamic type of speaker 
the transformer will only mismatch within a 
few ohms of the actual true value while in 
the magnetic speaker the transformer may 
mismatch by several thousand ohms on the 
high-frequency end. Due to the iron influenc- 
ing the inductance of the speaker windings 
and also the inductance of the transformers 
and thereby, in turn, affecting the impedance, 
it is seldom that a perfect match is made 
between the magnetic speaker output matching 
transformer and the speaker into which it is 
working. Thus this is one great handicap that 
is not present with the dynamic speaker. 


The Use of Baffles 


Let us assume that all the necessary re- 
quirements have been complied with and now 
we desire to install our equipment in various 
locations. The first thing to consider is the 
fact that our low-frequency response will de- 
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Service Men 
TAKE NOTICE 


J. R. Williams, E.E.,* originator 
and designer of such service instru- 
ments as the Supreme Diagnometer, 
Confidence English Reading Tube 
Tester, etc., etc., is preparing com- 
plete and minute details on the con- 
struction and use of all types of 
service equipment — mostly new 
inventions. Nothing left out. Meas- 
urement drawings and detailed 
construction. 

Within the next few months there 
will be such releases as Condenser 
Dielectric Leakage Tester, English 
Reading Tube Tester, “Resonator,” a 
new method for peaking and align- 
ing, etc. 

You get this for $2.00 a year. 

Many months of research and de- 
sign are behind each release and you 
will save over $2.00 on each and 
every construction. 


You will receive detailed construc- 
tion data on complete large Central 
Service Station Test Boards. In fact, 
you will receive one release after 
another in such complete and concise 
detail you will be equipped with all 
necessary knowledge and drawings to 
build the latest and finest of all radio 
test equipment. 

All of this for $2.00 a year. 

You will know the problems of 
each device. Nothing to guess about. 
The first release of an English Read- 
ing Tube Tester with all latest tubes 
is ready for distribution. Way ahead 
of anything. Next comes a real con- 
tinuity tester and condenser leakage 
tester. No guess work as information 
is complete. 


Send your $2.00 now to 


J. R. WILLIAMS AND SONS, 
519 Palm Street 
Little Rock 


*Chief Engineer, Apparatus Design Company. 
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The New Powerizer 
MICROMIKE 


for Public Address Systems 
and Home Recording 


The MICROMIKE is a very sensi- 
small 


precision-built microphone, 
in size and weight — easily 
and quickly fastened to the 
clothing. This MIKE when 
attached, permits com- 
plete freedom of move- 
ment and expression. 
Simply attached by a 
thin, flexible, 15 foot 
twisted cord which is 
run to a connector. A 
small ‘‘Mikontrol’’ is 
connected between the 
amplifier and the 
MICROMIKE — it can 
be hidden in the pocket 
and controlled by hand. 
The MICROMIKE is quick- 
ly adopted by educators, pub- 
lic speakers and entertainers. 
It is not a toy microphone, 
but is extremely practical. 
has a stretched alloy diaphragm, and is gold-plated— 
finished in opal silver. Constructed to meet rigid tests. 
Furnished with fastening clip. Combined with the 
aed the MICROMIKE makes an ideal portable 
outfit. 
PORTABLE PUBLIC ADDRESS SYSTEM 
with Portable Powerizer PT-32, complete with Micromike 
Mikontrol pe Bll tues .ccccccccsscscccccccsesees 
romike, $12.50 Mikontrol $3.50 
MIC ROMIKE and MIKONTROL sent prepaid to any part 


tive, 
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of U.S.A. upon receipt of price. POWERIZER Portable 
Address System shipped anywhere in this country upon 


receipt of $10.00 deposit, Guaranteed for 

90 days. 

Send for our bulletins covering portable and permanent 
public address and central radio systems. 
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106 Seventh Ave. New York, N. Y. 
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Wholesale Guide 


Hot off the press! Chock full 
of the latest of everything for 
the Radio Serviceman, Ama- 
teur, Experi Detailed 
illustrations; vital and interest- 
ing facts. Valuable tips that mean money 
in your pocket. 

Astonishing Low Wholesale Prices 

Hundreds of “‘Hot Shot” bargains at deep 
cut prices that challenge all America. 

WRITE TODAY—A free copy of this 
record smashing book is ready for you. Write 
for it today! 

BURSTEIN- APPLEBEE COMPANY 
408D McGee St., Kansas City, Missouri 
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Keep posted on the new Unle- 
Get your 


versal products. 
from your dealer. 

New items include the superfine 
line of Bullet Type Microphones; 
the new compact Torpedo Micro- 
Watch Model “‘W’’; the super- 
Model ; the sensational 
priced xX and an ultra- 
that will set the 


copy 


phones; the 
sensitive Midget 
2-button, popular 
modern line of Transformers 
pace for years to come, 
Universal Makes Tomorrow's New 
Developments Available Today! 


UNIVERSAL MICROPHONE CO., Ltd. 
424 Warren Lane, Inglewood, Calif., U.S.A. 





Back issues of Rapio-Crart can be had at 
the regular price of 25c each. Mail remittance 
to Rapio-Crart, 98 Park Pl., New York, N.Y. 








AERO SHORT WAVE RECEIVER $ 6.45 
AERO AUTO RADIO, Complete 39.50 
AERO SHORT WAVE CONVERTER 12.50 


Send for Complete Catalog 
CHARLES HOODWIN CO. 
Dept. X-15 


4240 Lincoln Ave. Chicago, IIl. 




















pend directly on the size of the baffle that must 
be used in conjunction with our loudspeakers. 
Perhaps one wonders just why a baffle is so 
necessary in order to obtain good low-frequency 
response, 

Baffling 
as early as 1868, Lord Rayleigh, 
most proficient of the old masters, showed, 
in an extremely interesting experiment, tat by 
preventing the air on one side of a tuning 
fork from circulating with that of the other 
side, the intensity of the sound from the tun- 
ing fork could be tremendously increased, Con- 
sider Fig. 5. As the tuning fork moves 
towards “B,” the pressure of the air in this 
direction will be increased. At the same time 
the pressure at “A” will be decreased due to 
the displacement of the tuning fork in the 
direction of “B.” Thus there will be created 
a difference of pressure between “A” and “B” 
and the air of the higher pressure will move 
to that of the lower, or the air at “B” will 
move to “A.” Now this movement of air 
from “A” to “B’ is spoken of as the “Lateral 
Motion of the Air.” 

Lord Rayleigh found that by placing a piece 
of cardboard in such a position so as to pre- 
vent the lateral motion of the air, the sound 
from the tuning fork was greatly increased. 
Lord Rayleigh, however, was not alone in his 
experiments for, as a matter of fact, most of 
his work was based on the results of the ex- 
periments of the late Professor Stokes. ‘To 
indicate the importance of the elimination of 
the lateral motion, Professor Stokes estimated 
that in connection with middle “C” of the 
piano, it would be possible to increase the out- 
put 40,000 times by the complete elimination 
of the lateral motion of the air, thereby caus- 
ing the air in front of the unaided string to 
travel in a thin strip. 

The above however 
is necessary to have a baffle for 


is by no means a new idea, for 
one of the 


does not explain why it 
good low fre- 


quency response. However, it is the preven- 
tion of the lateral motion of the air that 
brings in those deep lows that are so hard 


to obtain. 

Referring to Fig. 6 in 
radiation curves of the 
viz; high, medium and low. It will be noticed 
that the very high frequencies are projected 
in the form of a beam while, as the frequency 
is decreased, the angle of radiation becomes 
larger until at the very low frequencies the 
waves literally “creep around the cone.” Now 
the cone is similar to the tuning fork shown 


which is shown the 
various frequencies, 


in Fig. 5 in that it vibrates between two 
points. If a signal of any frequency is gen- 
erated by the cone, it will move first in a 
direction towards “B.”” The pressure at “B” 
will be increased while that at “A” will be 
decreased, Sound travels at 1,100 feet per 
second. The wave generated by the movement 


towards “B"” will therefore travel at 1,100 
feet per secohd in either a beam, a short angle 
or else will move around the face of the cone 
depending on whether the frequency is high, 
low or medium. 

At the same instant that this pressure wave 
is created, the cone also creates a wave on 
its other side which is in exact opposite phase 
to that of the first wave. If the generated 
frequency is high, then it will be projected in 
a beam and the positive and negative half 
waves will not meet. As the frequency is 
decreased the waves will be radiated in accord- 


ance with Fig. 6 so that oh the lower fre- 
quencies the positive wave will have time 
to get around to the back of the cone and 
cancel the wave toward “A.” When this hap- 
pens, of course, we hear nothing and this is 
exactly what happens when we do not use a 
baffle. 


Likewise, it is evident that the effect of the 
baffle is limited to the lower frequencies; for 
on the higher frequencies the radiation is in 
an opposite direction to that of the negative 
wave due to the beam effect at these frequencies, 


SUGGESTIONS 


The problem of what to charge for service 
calls is as great today as ever, Rapio-Crarr 
would like to hear from various Service Men 
who have tried different methods of charging 
the customer and found them to be successful. 

Remember, only those who have real informa- 


tion to offer should reply. 
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Send stamps for charts showing 
adapters to use with different makes 
of testing equipment for testing all 
the new tubes, including 55-85-57-58- 
82-G-2-41-421 Wunderlich and the new 
seven prong tubes. 


ALDEN Mec. CoMPANY 
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—— DRUM DIAL CABLES —« 


42 strand genuine phosphor bronze 
SPECIAL LOW PRICE 
We stock at all times or will make 
for yu ANY DRUM DIAL CABLE 
FOR 8 CENTS EACH 
DRUM DIAL CABLE WIRE 


Twisted...... 14% cents per foot 
Braided 1 cent per foot 


Send for samples and 
catalog sheets 
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Pennsylvania 
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Encyclopedia Gives You 


it gives you an explanation of every word 
used in radio. 
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Red Morocco-Keratol Flexible Binding 


Printed on strong ledger paper, Loose-Leaf 
Arrangement 


<<a 4 
S. GERNSBACK cope eearion. | 
98 Park Place, New York, N. 
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ductance of a transformer or choke. The factor 
Uy-c- is defined as being equal to AB/AH or 
the increment in B divided by the corresponding 
increment in H for a given A.C, flux. It may be 
readily seen that the value for u,.,. is something 
quite different from the arithmetical value for u 
obtained from the original B/H curve. This 
value is not really a constant as it varies over 


a range of A.C. flux densities. The relation 
of uy... to the A.C, flux is shown in Fig. 1D for 
two values of D.C. magnetizing force. These 


values are for a particular core material and 
are consequently not for design purposes. 
With u,.,.. determined for a given D.C, flux 
density the inductance of the winding may 
be calculated from the equation. 
4 pi A N* Uag-e 
L= 





10x1 

It will be noted in Fig. 1D that the value 
U,--- increases slightly for the higher values 
of A.C. flux density but the increase has the 
effect of slightly adding to the inductance of 
the winding and is therefore beneficial in its 
effect except where sharply tuned circuits are 
involved. 

If an air-gap be provided in a magnetic core 
the D.C. flux density will fall off but an in- 
crease in the A.C. permeability will obtain. 
There is an optimum value for this relation 
which depends upon the characteristics of the 
particular iron chosen for the core material. 
That is to say: for some length of air-gap,— 
for some substitution of a material having unit 
permeability for a portion of the magnetic 
path the A.C. permeability will be at a maxi- 
mum. Not only this, but the D.C. flux density 
may be varied over a wide range with but 
slight effect upon the inductance of the wind- 
ing. 

In most A.F. transformers a_ certain per- 
centage of air-gap is necessary (although it is 
provided in the case of the highest quality 
transformers only). The air-gap may be dis- 
pensed with only when the D.C. flux density 
is at zero through the use of parallel feed 
systems. In push-pull transformers the D.C, 
components are assumed to cancel but there 
are high values of A.C. in the core and a 
certain amount of D.C. is always present due 
to tube irregularities so that an air-gap is 
still essential to an economical design. 

In order to offer a series of chokes for the 
average experimenter to construct with a full 
knowledge of the characteristics that will 


obtain it is first necessary that a particular 
lamination be chosen 
to him. 


which will be arailable 
A core form which will offer a range 
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in the neighborhood of 30 henries for all 
normal values of D.C, flux and which will at 
the same time lend itself to an econemical 
design in so far as D.C. resistance is concerned 
may be achieved around the EI-11 lamination 
of the Lamination Stamping Company (located 
at Brackenridge, Pa.) 

The dimensions of this core are as shown in 
Fig. 2. The characteristics of a core having 
a square cross-section are as follows: 

Window area, .575-sq.-in. ; 

Volume, 4.03 cu. in.; 

Core weight, 1.13 Ibs.; 

Area, 4.94 sq. cm. or .766-sq. in. ; 

Length of path, 15.61 em, or 6.13 in. 

Winding data from the charts is based on 
the use of enamel wire of the size indicated 
and with glassine paper between layers. The 


ends of windings should be straightened 
with pieces of fiber and the core itself should 
be protected with several layers of brown 
paper. 

In forming the windings a piece of wood 
should be cut to slightly less than the core 
dimensions and wrapped with one layer of 
string. After winding, this string may be 
pulled out and the coil removed from the 


wood form. The values for the air-gap given 
in the chart refer to the total gap and in the 
case of EI laminations the gap at the center 
and in each leg should be just half the value 
read from the chart. Any machinist will lend 
you a micrometer to assist in building up 
wafers of paper or of fiber to insert in the 
legs. The holes provided in the core offer 
ready means for mounting and for clamping 
in position by means of iron or brass straps 
in methods which will readily suggest them- 
selves to the experimenter, 

Variations from the data in the charts may 
be achieved by varying the “stack” of the 
laminations. For double the stack (2 x .875- 
in.) the inductance will be doubled for a given 
current density and number of turns; while 
the resistance of the windings will be increased 
by but one-third. For one-half the stack speci- 
fied. the inductance will be halved: and the 
resistance will be reduced by about 16 percent. 

We may thus achieve with this single type 
of lamination any value of inductance up to 
60 hy with D.C.; or up to over 200 henries 
where no D.C. is employed. The core material 
employed in calculating the charts was Alle- 
gheny Super Dynamo Grade Steel Sheets and 
the calculations are based on the assumption 
that 1 volt of A.C. is superimposed on the 
D.C.;: for high A.C. flux densities a slightly 
higher inductance will prevail. 

As an example, let us suppose that we desire 
a choke having an inductance of 20 henries at 
a current of 120 ma. on the core specified. 
Tracing through from the 20 henry line at the 
left edge of the curve we find that this cuts 
the 120 ma. line at 6.700 turns. We find from 
the wire size—resistance curve, that the wire 
size for this number of turns is No, 35 enamel; 
and that the resistance of the choke will be 
1,100 ohms. Under these conditions the second 
chart shows that the air-gap is about .045-in. 
This means that .0225-in. of insulating material 
will be required in each leg of the choke core. 

Now, an efficient choke should not have a 
resistance so high as this unless designed for 
a specific purpose—for instance, let us sup- 
pose that a receiver employing a 2,500-ohm 
dynamic field in its filter system must be 
used with an external speaker and we desire 
to replace the original speaker field with a 
choke. In this case we would work backirards 
from the specifications that our choke must 
have a 2.500-ohm resistance. On the basis of 
economy, let us see what we can do with our 
choke design in order to reduce the resistance. 

As we noted before, increasing the height 
of the core stack by 100% increases the in- 
ductance of any form of winding by a like 
degree, On the basis of a square stack we 
start with an inductance of 10 henries at 120 
ma, This calls for 5,000 turns of No. 33 wire. 
a total resistance of 450 ohms. Increasing the 
stack by 100% likewise increased the resistance 
by one-third. Our total resistance is therefore 
600 ohms. Reference to the second chart indi- 
cates a total air-gap of .035 in. or .0175-in. 
in each leg. 
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Order a set of the NEW 


CENTRALAB 
Motor Radio Suppressors 


Today! 





for the NEW Centralab Suppressors are actually 
50% to 500% more efficient in reducing spark 
noise than the average suppressor. 

The generous 1'%” of resistance material is baked 
at a temperature of 2700 degrees with its ceramic 
jacket; both together forming a solid granite-like 
unit. Simplicity itself! 

And this very simplicity makes possible an un- 
usually LOW price. Order a set today . . . one 
for each spark plug plus one for the distributor. 
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Briefly outlined below are the “high spots” 
that are to be found in the 1931 Manual— 
the first complete radio service manual 
ever to be published. Over twenty-seven 
thousand copies of this edition were sold 
to members of the radio industry. This 
assures you of its importance to those en- 
gaged in radio and how valuable it is to 
them. 


Partial Contents 

Wiring diagrams of radio sets manufac- 
tured since 1927, and many earlier ones of 
which there is any record elsewhere. 

650 pages of radio-servicing material. 
Complete course of instruction for Radio 
Service Men, dealers, manufacturers, job- 
bers, set builders and amateurs. 

(Here are but a few of the subjects covered 
in the special course of instruction). 


Amplifiers Power-Supply Systems 
Antennae Radio Phonograph 
Automotive Radio Equipment 
Condensers Resistors 

Detectors Short-Wave Sets 
Eliminators Speakers 

Meters Tubes 


$4.50 Complete with Supplements 
650 PAGES 
(Complete with Supplements) 


Over 1,500 Diagrams, Charts 
and Illustrations 
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| Get Supplements FREE with the 
NEW 1932 MANUAL 


There is so much new material in this Manual, that 
a Service Man or dealer would be lost without it whe 


called to service a set. Information about new modei: 
which have been on the market only a few weeks a: 
contained in this book. The 1932 Manual makes t! 


service kit complete. 

The 1932 Manual contains a Full Radio Service Gui 
and a Complete Directory of all 1931-1932 
Diagrams, also models of older design. Everyone i 
the Radio business should have a copy. Send for your 
today! 


Partial Contents of Volume II 
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the radio service field. 
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and their characteristics. 


Radi» 


Complete discussion of the superheterodyne and _ its 
inherent peculiarities. Also a special chapter on tools 
used on superheterodyne circuits. Schematic 
and circuits complete with color codings. 


diagrams 


Important chapters on commercial aircraft radio equip 


ment; new data on commerc al short-w ave receivers 
and converters. 
Servicing and installation of public address systems 


and talking machine equipment. 

Standardized color-ccdings for resistors. 

Operation of old and new testing equipment; tube 
voltmeters, output meters, oscillators anc l 
tools. 

A full section on Midget radios—their design, circuits, 
and types. ow to service them most economicall) 
Hundreds of schematic diagrams of older radio receiv- 
ers which have never been published. 
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Blank pages for recording notes, diagrams and sketches; 
these pages are transferable to any part of the book 
Coupon page for free questions and answers. 
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214, 533, 534, 535, 536, 538, 540 and 597. 
The adapter is to be inserted in a 2.5 volt 
five-hole socket. 


No. 955G-2, Fig. 17, is for testing the Ma- 
jestic G-2-S and G-4-S tubes in the following 


210, 
and 675. 
is for testing the types °36, 
209 and 210 Jewell 


tube checkers: Models 209, 
536, 538, 540, 597 

No. 975, Fig. 18, 
38 and ‘39 tubes in the 
tube checkers, 


214, 533, 534, 


Dod, 


No. 949PT, Fig. 19, is an output meter 
adapter for use in connection with Jewell 560 
and 563 oscillators. Also used with the 444 


and 660 set analyzers, 

No. 954DS, Fig, 20, changes over a four-prong 
plug to a five-prong plug. Used with Jewell 
444 or any set analyzer having a basic five- 
prong plug using the Na-Ald latch-lock feature, 

No. )44F FL, Fig 21, is for testing the Kel- 
logg “overhead heater” type tubes in the Jewell 
set analyzer comprising models 198, 199, 408, 


409, 444, 577, 578, 581 and 660. 
No, 9)4KGL, Fig. 22, is for testing the first 


section of a Triple-T'win tube. This adapter 
is to be placed in a four-hole socket of the tube 


tester; the °45 socket for the 295, and the 
T1A socket for the 293. May be used with 
analyzer models 209, 210, 214, 553, 534, 535, 





536, 8, 540, 597 and 675, 

No. 954KG, Fig. 23, tests the second section 
of the triple-twin tube. May be used in all 
the analyzer models listed for the No. 954KGL; 
operating directions are the same as for the 
No, 954KGL adapter. 

No. 144PLCR, Fig, 24, is for testing the type 
866 tube in tube checkers. This adapter incor- 
porates a resistor to limit the plate current to 





prevent damage to meters. May be used with 
models 209, 210, 214, 533, 534, 535, 538, 540, 


597 and 675, Insert in 2.5 volt socket. 


ADAPTERS FOR TEST EQUIPMENT 


(Continued from page 217) 


No. 965PG, Fig. 25, will also test the types 
41, 42, PA and PZH tubes. However, it is 
necessary to use the socket of the tester ordi- 
narily used for testing the type “37 tube, or any 
five-hole socket wired for 6.3 volts. 

No. 55, Fig. 26, is used for testing the 
55 and 85 * ‘duplex- -diode triode” tubes. DPlace in 
a ‘27 socket to test the 55 and and in a ‘37 to 
test the 85. May be used with the following 
Jewell analyzers: Models 209, 210, 214, 
535, 536, 5358, 540, and 675, to check the 
no tube. 

No, 955GGKL, Fig. 27, is for testing 
five-prong Wunderlich “A” tube in the type 
‘27 socket of testers. May be used with all 
Jewell instrument models described in connec- 
tiion with the No, 965-55 adapter, 

No, 965GG, Fig. 28, is used for testing the 
types 20 and 69 tubes. When testing the 29, 
use a 2.5 volt (filament) socket; when testing 
the 69, use a 6.5 volt, five-prong socket. May 
be used with the following Jewell Models: 210, 
214, 934, 535, 536, 538, 540, 597 and 675. 

No, O44BRR, Fig. 29, is used to test the 
Raytheon type BR tube which is made for use 
in auto “B” eliminators, It is to be placed 
in the type ‘80 socket of tube checkers,  In- 
eluded in the adapter is a current-limiting re- 
sistor of correct size. May be used with Jewell 
instruments: Models 209, 210, 214, 534, 
535, 536, 538, 540, 597, and 675. 

This practically completes the data on 
adapters suited to the needs of Service Men 
who own Jewell test instruments; also, it con- 
cludes the first part of our article on Adapters. 
The author will be pleased, indeed, to hear 
from radio men who may wish to question any 
of the statements that have been made, or 
who would like to obtain any additional in- 
formation regarding the design or use of these 
very useful units. 
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The writer knows of a number of instances 
wherein the one-ampere detector tubes have 
been substituted for the older types designed 
for the 1% ampere drain; furthermore, in 
nearly every instance where such procedure has 
been followed in the case of an old receiving 
set it has been possible to substitute a second 
tube of the new type in place of one of the old 
type "26 tubes (usually the first A.F. tube), and 
operate the heating feature of same from the 
filament supply winding of the detector tube 
without causing perceptible excess heating in 
the transformer. (Adapters do the trick; or 
the sockets may be changed, where necessary.) 

With the above mentioned facts as a basis 
for further consideration of the subject I sub- 
mit that it would be a profitable venture for the 
tube interests to offer, at an early date, a tube 
of the °27 type, designed to operate from the 
1% volt winding of transformers intended for 
type "26 tube supply, and with a drain of not 
to execed the one-ampere demand of the present 
tubes, and also a screen-grid tube operating on 
the same current drain. 

As a matter of information the writer had, 
at one time, some tubes of the heater type 
Which were "designed for operation on a 1% 
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(Continued from page 


238 
volt supply circuit and which 
satisfactorily for a long time. 
C, M, DeLano, 
Lincoln, Neb. 

(Although the proposal of Mr, Delano will 
strike a responsive chord in the hearts of many, 
we question whether mathematical computation 
could stand the strain of supplying identifica- 
tion figures! 

At any rate, Mr. Delano has opinions—and 
that, certainly, is worth writing home about. 

Since the ice has been broken, let us put on 
record the following suggestions: A line of di- 
rect-heater tubes to be known as the “portable 
series.” It should include tubes of screen-grid, 
pentode and general-purpose type, but with an 
envelope no larger than is used for the Western 
Electric type N (No. 215-A) or “peanut” tube, 
which is the size of one’s little finger; their 
filament is rated at 0.25-amp, and 1.1 volts 
the proposed series should more nearly approxi- 
mate our present ‘“2-volt” series (60 ma, and 
2 volts), or perhaps be designed for 1.1 volts 
supply but a current consumption of only 60 


operated very 





nilliamperes when ionization took place, and 
for this reason a limiting resistor must be 





4 to prevent the self destruction of the 
tube. 

The connections for the operation of a relay 
in a photoelectric cell circuit are shown in 
Fig. 3 using a single stage set-up of the type 
K” tube. <A limiting resistor of 3.200 ohms 
was used in the plate circuit while a 50,000- 
ind a 15,000-ohm potentiometer were used to 
obtain bias for the grid. The potentiometer 
Was used to set the operating bias. The grid 
kak to be used depends entirely on the photo- 
‘leetric cell used, although, as in all gas con- 
tent tubes, one to two megohms appear to be 
the maximum practical values. The relay used 
teed not be sensitive, as from 20 to 30 milli- 
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THE “K” TUBE 


(Continued from 


ma., or less, 

What say—manufacturers, experimenters, en- 
gineers and Service Men?—Editor.) 

page 206) 
amperes is available for operation, If more 


is necessary, it is obtainable by increasing the 
plate voltage, It is necessary to shunt the 
relay with about one microfarad of capacity 
in order to operate on the pulsating current. 


Operation was secured on light inputs to 
the photoelectric cell of much lower intensities 
than with any previous amplifier tried. In 
fact, the single stage here proved to be the 
equal of the two stage direct-coupled amplifier 
described in the October, 1931 issue of Rapto- 
CraFT, The action was very positive, the relay 
closing with a snap. 


Absolutely no chatter could be obtained in 
any case, even at the threshold of relay 
operation. 


1932 
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modern set analyzer and trouble training. 
shooter without any extra charge. 








This piece of equipment has 

proved to be a valuable help to our members. After 
a brief period of training, you can take the set analyzer 
out on service calls and really compete with ‘‘old 
timers.”” We show you how to wire rooms for radio 

install auto sets—build and install short-wave receiver 


—analyze and repair all types of radio sets 
other profitable jobs can be yours 
Teaching you this interesting work is our business 
we have provided ourselves with every facility 
you learn quickly yet thoroughly. If you possess 
intelligence and the desire to make real 
your own merits, you will be interested 
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plan and free booklet that explains how easily 
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! Gentlemen: Send me details of your Enrollment ! 
| Plan and information on how to learn to make real 

| money in radio quick. | 
l Name... sseeeee cccccccccccccocs Ceccccccccescccess | 


and many 


and 
to hel 
average 
progress on 


our 
you can 
Write 


Address .. 





A New 


SHALLCROSS 


Combination Multi-Range 
A.C. 
and 
D.C. 

Meter 


using Type 
No. 610 
Shallcross Re- 
sistor Kit and 


the Weston 
Model 301 
Universal 
Meter. 





Combination Meter 
measures 


4 D.C. Voltage Ranges 
4 A.C. Voltage Ranges 
4 D.C. Current Ranges 
3 Resistance Ranges 
3 Impedance Ranges 


including Capacity, Inductance 


Resistance Range. 


and a High 


Send 6c in stamps for Bulletin 152-P which 
contains a diagram of this circuit and in- 
formation on its construction. 


Meross Mfg, fompany 
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volumes treating 
divisions of radio. 


branches of the industry. 


Book No. 1 


RADIO SET ANALYZERS 
And How To Use Them 
With Full Instructions and Deseriptions 
of Set Analyzers, Tube Checkers, 
Oscillators, Ete. 
By L. VAN DER MEL 


This book explains thoroughly the oper- 
ation of set analyzers, tube checkers, 
oscillators and other testing equipment. 
For every radio man this book is ex- 
tremely helpful. It covers every phase 
of testing and gives you valuable short 
cuts; completely illustrated with photo- 
graphs and diagrams to facilitate the use 
of modern testers. 

The following chapters briefly outline 
the contents. INTRODUCTION; THE AN- 
ALYZER; Fundamentals, Switches, A.C. 
and *. Voltmeters, Calibration and 
TROUBLE SHOOTING WITH 
ANALYZER; Classification of 
Trouble, Analysis of Troubles, Uses of 
Various Analyzers, Care and Mainten- 
ance; CONCLUSION 


Book No. 2 
MODERN VACUUM TUBES 


And How They Work 

With Complete Technical Data on All 

Standard and Many Special Tubes 

By ROBERT HERTZBERG 

MODERN VACUUM TUBES describes 
the fundamental electron theory which is 
the basis of all vacuum tube operation, 
and goes progressively from the simplest 
two-element tubes right up to the latest 
pentodes and thyratrons. It is written 
in clear, simple language and is devoid 
of the mathematics which is usually so 
confusing. Valuable reference charts and 
characteristic curves of standard and 
special tubes are to be found, also dia- 
grams of sockets and pin connections. 

Here are some of the chapters: The 
Edison Effect and The Electron Theory; 
Electron Emitters and the Ionization Ef- 
fect; The Three-Electrode Tube; Vacuum 
Tube Characteristics; Four- and Five- 
Element Tubes; Light Sensitive Cells and 
Other Special Tubes. 


Book No. 3 
THE SUPERHETERODYNE BOOK 


1 About Superheterodynes 
Work, How to Build and How 
to Service Them 
By CLYDE FITCH 


There is no more fascinating a subject 
in the large array of radio circuits than 
the famous superheterodyne circuit. 
Whether you are a Service Man or experi- 
menter, first-hand knowledge about the 
construction of superheterodyne receivers 
is very important The book on Super- 
heterodynes gives underlying principles 
of their construction, right from the very 
first set made. 

The following is a 
tents: Basic 


Al 
How They 


short list of con- 
Principles of the Superheter- 
odyne; The Oscillator: First Detector: 
Single Dial Tuning Systems; Interme- 
diate Amplifier; Second Detector, Audio 
Amplifier and Power Supply; Commercial 
Superheterodyne Receivers; Servicing 
Superheterodynes 


1D W in the 
BOOKS © 


Presented on these two pages are the new 
books of the RADIO-CRAFT LIBRARY— 
the most complete and authentic set of 
individually, 
Each book has been de- 
signed to give radio men the opportunity 
to specialize in one or more of the popular 
The material 
contained in these books will increase your 





important 


radio man; 


Book No, 4 
MODERN RADIO HOOK-UPS 
The Best Radio Circuits 
A Complete Compendium of the Most Im- 
portant Experimental and Custem- 
built Receivers 
By R. D0. WASHBURNE 


It is fascinating to the experimenter. 
or even to the up-to-date Service Man, 
to take a commercial set and to change 
it into one using a famous hookup that 
is not found in any manufactured set, 
Many excellent circuits have never been 
commercialized, but limited only to home- 





set builders. Thousands of these popular 
circuits have been requested from time 
to time, and in this book we have in- 


cluded over 150 circuits, 
famous  Peridyne, 
Set and others. 

The circuits cover the following: Broad- 
cast Receivers, All-Wave Receivers, Short- 
Wave Receivers, Converters and Adapters, 
Television Receivers, Home Recording Ap- 
paratus, Automobile Receivers, Audio and 
Power Amplifiers, Power Units and Mis- 
cellaneous Equipment. 


which include the 
Cash-Box A.C.-D.C 


Book No. 5 
HOW TO BECOME A RADIO 
SERVICE MAN 


Get Started and How To Make 
Money in Radio Servicing 

By LOUIS MARTIN 

The ambition of many men radio 
today is to become a first-grade Service 
Man. It is not as difficult as one might 
believe, but it cannot be done in a few 
shert months. Following very carefully the 
advice of Mr. Martin, who has dealt with 
the problems of thousands of Service 
Men, this book deals very carefully with 
the essential stages in the preparation 
for qualifying as a Service Man. 

Here are the chapters; The Small 
dependent Service Man; Advanced Com- 
mercial Aspects; The Radio Set; Semi- 
Technical Considerations; Advanced Service 
Data. Each chapter is again subdivided 
to bring out in minute detail every point 
of importance, 


How To 


in 


In- 


Book No. 6 
BRINGING ELECTRIC SETS 
UP TO DATE 


With Pentodes, Multi-Mus, Dynamie 

Speakers—Complete information How to 

Modernize A.C., D.C. and Battery Operated 
Receivers 


By CLIFFORD E. DENTON 
In this country there are over ten mil- 
jion electrically operated receivers that 
could be modernized—by placing in them 
new type tubes, new speaker equipment 
and other modern improvements This 
business of improving old sets can go to 
the experimenters and Service Men if 

they will quickly jump into action 
Read in this book by Mr. Denton, how 
easily you can modernize any obsolete set, 


and with little additional costs. 

Here are the high lights of this book 
Tubes Available for Replacements: Elec- 
trifying Battery Receivers; Use of the 


New 2- and 6-Volt Tubes; Operating Sets 
with Single Control; Conversion of A.C. 
Sets into D.C. and C. into A.C.; Re 
placing Output Tubes with Higher Output 
Tubes; Improving Old Supers: Loftin- 





Clip Coupon and MAIL! 


White Amplifiers; Adapters and Their 
se. 
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knowledge; you will find them a real help 
in your work and they will contribute to 
your money earning capacity. Read these 
books during your spare time at home. 

The authors of these books are well- 
known to everybody. Each one is an expert 
an authority on the subject— 
each is thoroughly familiar with the field 
which he represents. 


Book No. 7 
RADIO KINKS AND WRINKLES 
For Service Men and Experimenters 
A Compiete Compendium on the Latest 
Radio Short-Cuts and Money-Savers 
By C. W. PALMER 
It often 


becomes necessary for experi- 
menters and Service Men to call upes 
their memory for some short cut or radis 
wrinkle that will solve a problem quickly 


“short cuts’ 
money saved, and to the Service 
“time saved’’ means money earned 

This book is a compilation of important 
radio kinks and wrinkles and discusses 
only such items as are constantly used 
today. 

Here are some of the more important 
chapters Introduction; Servicing Short- 
Cuts; Testing Equipment and Meters; 
Vacuum Tubes and Circuits; Volume- 
control Methods; Amplifiers and Phono- 
graph Reproducers; Power Supply Equip- 
ment; Coils and Tuning Circuits; Short 
Waves; Loud Speakers; Tools and Aec- 
cessories. 


In business, mean time and 


Maa 


Book No. 8 
RADIO QUESTIONS AND ANSWERS 


A Selection of the Most Important of 5,000 
Questions Submitted by Radio Men During 
the Course of One 
By R. D. WASHBURNE 
There have been collected a wide variety 
of questions which have come into our 
editorial offices during the past two years, 
and only those whose answers would 
benefit the majority of men engaged is 
radio have been incorporated in this amaz- 
ing question and answer book. 


The tremendously long list of topics 
better explains the subjects which are 
treated. Here are the titles 

Radio Servicing; Receiver Design; 
Home Recording; Television; Sound 
Equipment ; Short Waves; Antennas; 


Operating Notes; Test Equipment; Tubes; 
Ultra-Short-Waves; Police Radio; Repr- 
ducers; Superheterodynes; Automotive Sets; 
Power Packs; Automatic and Remote Con- 


trol Devices; Aligning Procedure; Phote- 
electricity; Adapters; Measuring Appar- 
atus; Band-Selectors; Converters; Public 
Address Equipment; Midget Sets; Oscil- 
lators; Phonograph Pickups. 

Book No. 9 


AUTOMOBILE RADIO AND 
SERVICING 


A Complete Treatise on the Subject Co- 
ering All Phases from Installing to 
Servicing and Maintenance 


BY LOUIS MARTIN 


Automobile radios are up and coming, 
and someone has to service them properly. 
It therefore behooves you to read this 
immensely important new book on the 
art of Automobile Radio. The book & 
concise, and full of illustrations, photo 
graphs, diagrams and hookups. 

Here are only a few of some of the 
really interesting chapters: Introduction, 
Automotive Radio Installations; Complete 
Descriptions of Commercial Automotive 
Receivers; Servicing Automotive Recel- 
ers; The Ignition System; General 5et™ 
vice Considerations; Effects of Tempera 


ture on Power Supply; Conclusion. 
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Jibrary 


This is perhaps the first real 
opportunity that you have ever 
had to build a radio library of 
books that are authentic, right- 
up-to-the-minute and written so 
that they are easily digested and 
clearly understood. Mail coupon on 
the opposite page for your books. 


Book No. 10 


HOME RECORDING AND ALL 
ABOUT IT 


A Complete Treatise on Instantaneous Re- 
ding icroph Recorders, Amplifiers, 
Commercial Machines, Servicing, etc. 


By GEORGE J. SALIBA 


If there is one subject that is fascinating 
to every radio man, it is that of Home 
Recording. Of course, this volume is not 
all on “Home” recording, but the information 
contained therein is important to commercial 
radio men, studio operators, engineers and 
others interested in this phase of radio. 

The art of recording and reproducing 
broadcast selections is becoming more im- 
portant every day to radio men, experi- 
menters and Service Men. Equipping dance 
halls, auditoriums, churches, restaurants and 
homes with public address and amplifiers 
brings many extra dollars and often an 
excellent income. 

In this book are found such topics as: 
Short History of the Art; Microphones; 
Recording Amplifiers; Cutting Heads; Types 
of Records; Commercial Machines; Adding 
Recorders to Receivers; Studio Layouts; 
Mechanical Filters for Turntables. 


BIG 
DISCOUNT 
OFFERED 


In order to make it possible for everyone to buy 
these books, the fifty (50) cents price has been 
made uniform for all volumes. You can buy these 
books separately, but you should take advantage 
of our special offer: 


When Five (5) Books 
or More Are Ordered 
Deduct 20% 
from Your Remittance 


Simply fill in the coupon below, and mail it to 
Us together with your remittance. Checks, stamps 
or money orders accepted. 


All Books Uniform 


The books in the new RADIO- 
CRAFT LIBRARY are all 
strictly up-to-date, and 
written by men who 
know their subjects. 
Youumes are all 
uniform size, 6 x 9 
inches, and contain on 
i average of 50 to 120 
illustrations. Each book 
is printed on fine book 
paper, and no expense 
has been spared to make 
i an outstanding value, 
for its editorial contents 
4“ well as from the 
mechanical stand- 
noint, 
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N.R.I. PRACTICAL LABORATORY 
TRAINING COURSE 


This supplementary laboratory course will 
prove invaluable to the radio student regardless 
of the branch ef the business in whieh he in- 
tends to specialize, as the basic principles un- 


derlying the fields of servicing, television, 
sound pictures, aircraft radio and commercial 
operating are the same, For example, the 
sound projectionist, just as well as the Service 
Man, must understand the eperation of vacuum 
tubes and the testing of circuits, and both 
must have a thorough understanding of the 
generation and control of electricity. 

The course is divided into five sections of 
ten experiments each. The first section starts 
with the simple detection of electric currents 
by means of an carphone, and proceeds through 
the following further tests: to show how the 
presence of an electromotive force can be de- 
tected by the eye; to show that an e.m,f, has 
polarity; to show that a magnetic field is 
always associated with current flow; to show 
that a greater magnetic field is produced by 
direct current flowing through a coil wound 
on an iron core than by the same current 
flowing through an air core coil, to show the 
different conductivities of different materials ; 
to illustrate the effect of electro-magnetic in- 
duction; to show how electricity is generated 
by chemical action; to show the action of the 
storage battery ; to show mechanical generation 
of electricity. 

The second booklet deals specifically with 
vacuum tubes, how to test them and how to 
record their behavior under various conditions 
of filament, grid and plate voltage. The con- 
struction of several simple but useful tube 
testing instruments is described and illustrated. 

In the third instalment the student is taken 
into the more advanced subjects of the genera- 
tion of low-frequency oscillations, the control 
of frequency, the dynatron oscillator, the modu- 
lated R.F, oscillator, the phenomenon of reson- 
ance, ete. 

The subject of detection or “demodulation” 
is treated at length in the fourth booklet. 
Various types of detectors and detector circuits 
are considered and the features of each de- 
scribed. An excellent modulated oscillator can 
be made with the apparatus furnished to the 
student of the course, 

The fifth and last booklet expands generally 
on the subjects previously covered, The use- 
fulness of the vacuum-tube voltmeter is ex- 
plained, as are numerous methods for using it. 
The experiments cover the following subjects: 
the action of the A.F. output transformer; 
audio amplification with transformer and _ re- 
sistance-capacity coupling; building a_ regen- 
erative receiver ; adding R.F, amplification ; and 
the effect of tuning the aerial circuit. 

This course is well prepared and clearly 
written, and is altogether devoid of the mathe- 
matics that confuses many practical radio 
workers. 


HOME EXPERIMENTS 


(Continued from page 234) 

which you are conducting the experiment, will 
be sufficient to cause a minute electrical current 
to flow and register upon the meter. However, 
when the full force of the rays of a flashlight 
are flashed on the cell, a decided deflection of 
the meter needle will be observed, denoting the 
fact that due to a chemical action within the 
cell an appreciable electrical current has been 
caused to flow in the photoelectric cell circuit. 
To demonstrate how variations in the size and 
intensity of the beam of light can change the 
current flow in the cell circuit, it is suggested 
that the experimenter cut various sized holes 
in a piece of cardboard and then shine the 
light from the flashlight through them, noting 
the while, the change in current indicated on 
the meter. Also, pieces of smoked glass of 
varying density may be held before the beam 
of light to cause changes in the flow of cur- 
rent. Other experiments will suggest them- 
selves to the experimenter. The practical 
knowledge to be gained from this rather simple 
experiment is in the parallel which can be 
drawn between it and the rather elaborate pro- 
cesses involved in the production of sound 
from film as used in talking movies. 

Next month: A simple photo cell and am- 
plifier which may be used to demonstrate 
variations in sound from an interrupted light 
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°° Pay-as-you-go~” 


OFFER 


ERE is a new, practical, plan by which you can 
start AT ONCE to become a 


TRAINED CHEMIST 


graduated by our Institute, without the obligation 
of signing up in advance for your entire course. 
By taking only one step at a time—as your means 
permit—you can give yourself the benefit of the 
most complete, thorough-going, up-to-the-minute edu- 
cation for skilled well-paying professional work, in 
the most fascinating of all scientific fields, through 
our famous 
COURSE IN PRACTICAL CHEMISTRY 

Our course will give you an all-around, applied 
training in both the theory and practice of Chem- 
istry—including inorganic and organic Chemistry, 
quantitative and qualitative analysis. 

Under this new plan you pay only for lessons you 
order and receive at one time. 





HERE IS THE IDEA: 
pays for one unit of 
our Practical Chemis- 


‘6: . “ try Course. 


(The entire course comprises twenty unite) 





You may order as many units at a time as your 
purse and your spare time permit. 





ro mw - 














Size of Cabinet: Height, 2242”, Length, 17%"; 
Weight 25 Ibs. 


Over one hundred Chemicals and Apparatus 

When you have completed the first five consecutive 
units of your course, and order your sixth unit, our 
valuable chemical experimental laboratory outfit, 
(illustrated above) will be sent you free of charg-. 

We suggest that you try out Unit No. 1. Mail 
the coupon and start your training as a chemist. 
You will receive by return mail the first group of 
lessons of our Course in Practical Chemistry, with 
full two months’ service. 


CHEMICAL INSTITUTE OF 
NEW YORK, Inc. 
Founded 1921 
HOME EXTENSION DIVISION 
19 Park Place New York, N. Y. 


Follett eesti etieeetieniesianaananennn] 


CHEMICAL INSTITUTE OF NEW YORK, Ine. 
19 Park Place, New York, N. Y. 


Please send me at once Unit No. 1 of your 
Course in Practical Chemistry. I shall receive 
full two months’ service in grading of my exami- 
nations, and the help of your instructars for the 
understanding of any problems pertaining to the 
particular lessons. 

Please send me the first unit of your Course 
c 0. D. will pay the postman $6.25 (plus 


FOREIGN AND CANADA, REMIT BY 
INTERNATIONAL MONEY ORDER 








source. 


1932 


| 
| 
| 
| 
! 
| 
; postage) upon delivery. 
| 
| 
| 
| 
| 
| 
| 
s 


—— ee ee ee ee ee ee ee 





HERE IT IS?! 


HOW TO BECOME AN 


AMATEUR RADIO OPERATOR 


| S$. W. LABORATORY 


(Continued from page 231) 


5,000, 10,000, and 20,000 ohms, thus provid- 
ing an excellent reading range of .1- to 20 
volts. The variation of the proper grid volt- 
age for each resistor is accomplished by the 
20,000-ohm potentiometer R3. Needless to say 
the accuracy of the reading depends upon th: 
accuracy of the voltmeter resistors to a large 
extent. 

Shown with the diagram is the switch SWs 
which is closed during operations. When this 
switch is open, terminals 15 and 15 are used 
to test for resistance values. This will be ex 
plained in the following section. 

The °30-type tubes are used in all the indi- 
vidual units because of their low plate- and 
filament-current consumption. The “A” bat- 
tery is a 4.5 volt “C” battery. Resistors of 
41 ohms are in series with each tube filament 


Tests and Measurements 


We commissioned Lieut. Myron P. Eddy, U. 8S. Navy, Retired, to write a book on this 
subject that would answer EVERY possible question in such a way as has never been done 
before. We chose Lieut. Eddy because his long years of experience in the amateur field have 
made him pre-eminent in this line. For many years he was instructor of radio telegraphy at 
the R.C.A. Institutes, and in this capacity he obtained a vast knowledge and insight on the 
subject. He is a member of the LR.E. (Institute of Radio Engineers), also the Veteran Wireless 
Operators’ Association. 

If you intend to become a licensed code operator, if you wish to take up phone work 
eventually, if you wish to prepare yourself for this important subject—this is the book you 
must get. 

This book covers literally everything from “soup to nuts’? on the subject, in such a clear 
and lucid manner that it will be of great value to every student. 
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CHAPTER 1. Ways and means of learn- 
ing the code. A system of sending and tESISTANCE: The usual resistance test is 
good for one particular range of resistan 
depending on the size of the battery. A 4.5- 
volt battery will give useful indications up to 

CHAPTER 2. Concise, authoritative defin- 100,000 ohms, but not above that, and non 
tions of radio terms, units and laws, brief below 1,000 ohms. Increasing or decreasing 
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descriptions of commonly used pieces of radio ® the battery voltage will result in different 
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receiving with necessary drill words is sup- 
plied so that you may go right to work on 


approved methods, 





equipment. This chapter gives the working satisfactory ranges; but for any one battery 
terminology of the radio operator. All graphic voltage there will be upper and lower limi 
symbols used to indicate the various parts tations. 

i 


of radio circuits are shown so that they may ix mnten a 
nme: i H be readily recognized when studied in the be se6 = Ss un S that almost any 
U.S.Goven mt License range from 50 ohms to 1 megohm can be easily 


following chapters. 

calculated. The potentiometer RS provides a 
means of obtaining a variable voltage from 
1, to 20 volts. The meter, MA1, may be con- 
nected into any range by connecting, for ex 
ample. the 10,000-ohm resistor R6 so that the 
full-scale deflection of MA1 is 10 volts. The 
potentiometer is now adjusted to give a full- 
scale deflection, The resistance testing ter- 
minals are Nos. 13 and 15 (switch SW5 open), 

Suppose that while testing a_ resistor, the 
meter MAl shows a deflection of .5-ma. The 
applied potential being 10 volts, the total cir- 
cuit resistance is 20,000 ohms. However, in 
the voltmeter circuit there is a resistance of 
10,000 ohms (RG) and the value of the re- 
sistance under test is therefore 20,000 minus 
10,000 or 10.000 ohms. The same procedure 
is followed for any range. Select the range 
by plugging into the proper resistance. Adjust 
the potentiometer RS to give full-scale deflec- 
tion at that particular range. Read the scak 
reading of MA1 in milliamperes when testing, 
and determine the value of resistance as de- 
scribed above. 

Caracity: The capacity test is not as sim 
ple as the resistance test as it will be neces- 
sary to first determine the capacity of several 
condensers and then make a permanent record 
CLASSIFIED ADVERTISEMENTS or graph of the readings 

In this method it will be necessary to know 

the current drain of the copper-oxide voltmete: 
(now composed of MA2 and either R11, Ri2 

CHEMISTRY SESCELLANSOUS R15, or R14) at any point. This may be ob 
é » ”y F £ P od A.C. voltage 

BECOME A TRAINED CHEMIST. Thousands | SPANISII Representation— Executive of New peal pd pony Dye ype. Mag 2 
of opportunities—fascinating career. Learn at York export house leaves shortly for Spain to for anes le : “The Lc. i dicati ~ 2. ane volts 
home. Complete experimental laboratory outfit | organize radio department of their Spanish —— e AC, indication fs 10 vous 
given. Write for big free book. Chemical Insti- branch. Manufacturers of articles that can be If the 150-volt A.C . Fange 1s desired, & serie 
tute, 19 Park Place, Dept. RC, New York. sold in sufficient volume to warrant appointment resistance of 75,000 ohms is required (RI) 
of sales representatives on commission should with the particular rectifier used; therefore 


communicate with Box RC, Radio-Craft, 98 Park the current taken by the voltmeter 
INSTRUCTION Place, New York City. Shipments and payments 


lg handled with buyers or through New York I =— =———__ = .001-ampere 
MEN—Learn to service Electric Refrigerators. R 75,000 
Jobs open. Big opportunity. Write for booklet. RADIO at that point, 
National Tech, 4306 Euclid Ave., Cleveland, O. The voltage drop across the condenser is 

GUARANTEED MICROPHONE REPAIRS—Any | Obtained by first reading the line voltage irith 
EXCELLENT Money in Public Address work— make or model—2 hour service. pened dia- out the condenser, then reading the voltagt 
system needed in every town—excellent sideline hee double button repairs, $7.50. Others with the condenser in series, and finally sub 
for radiotricians, electricians, amateurs, etc. Our Pao c a age 8 = han Write. for tracting the second reading from the first 
home study course gives complete training In “. ‘Co _ “i. " ry ams. niversa icro- for example, the voltage Ec across the col 
theory, construction, and operation of public | Phone Co., Ltd., Inglewood, Calif. alte , <a : semaine’ Gen 
address systems and sound trucks. gpovcial price | ~ denser to be tested may be determine¢ . 
—$3.25 cash, or $1.75 down and $1.00 per month | TRANSFORMERS REWOUND, varnished, baked, | the relation 
for two months Complete course sent with first | guaranteed, reasonable cost. SPEAKER REPAIR: I x 1 000 000 
payment. Lincoln Engineering Company, 855 South ING, magnetic $2.00-$2.50; dynamic, voice coils, Ec = , 2 — 
37th, Lincoln, Nebraska. fields, etc., reasonable charges. Clark Bros. Radio 6.28 =x £ > 4 [ 

= Co., Albia, Iowa ° 


Cenerai Redo Tneer . 
vine ieense Enamnaton. CHAPTER 3. General radio theory par- 
LituT Mynon F Eooy, ticularly as it applies to the beginner. The 
U S Navy Rewred j electron theory is briefly given, then waves— 
their creation, propogation and _ reception. 
Fundamental laws of electric circuits, par- 
ticularly those used in radio, are explained 
next and typical basic circuits are analyzed. 





CHAPTER 4. Descriptions of modern re- 
ceivers that are being used with success by 
amateurs. You are told how to build and 
operate these sets, and how they work. 
SHORT WAVE CRAFT, . P 
98R Park Place, New York City. CHAPTER 5. Amateur transmitters. Dia- 
Gentlemen: grams with specifications are furnished so 

I enclose herewith 50c for which please send construction is made easy. 
me prepaid, a copy of your new book, “‘How to : ; : 
Become a Radio Amateur and Secure a U. 8. CHAPTER 6. Power equipment that may 
Government License,’” the book to be sent to be used with transmitters and receivers, rec- 
me immediately upon publication. (Send Money tifiers, filters, batteries, etc. 

Order, Check, Cash or new U. 8. Stamps. Reg- 
ister letter if it contains currency or stamps.) CHAPTER 7 Regulations that apply to 
Stems amateur operators. 

var 

Adfeees CHAPTER 8. Appendix, which contains 
the international “Q” signals, conversion 
tables for reference purposes, etc. 
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and the capacity in mf. equals : 
INVENTORS RADIO Service Men Attention—Power transform- = 9 7 


ers, rewound or rebuilt, to your requirements. x 
Meyke_ Radio Service, 2624 Margaretta, Maple- ~ _ _ 1,000,000 _ 

book, “How to Obtain a_ Patent,” and “Record wood, Mo. 6.28 xf xEc 

of Invention” blank. Ask us about how to —e ~— — = —— 


rotect your ideas. Deferred Paw Victor LET Us sented your burned-out magnetic horn where Ec is the difference in voltage a 
i Evans & Co., 620K Victor Bldg., Washington, | and cone units. $1.25 each. Flora Radio Service, f, the line frequency; C, the capacity in mi! 
"lk { Flora, Indiana, and I, the current at the second reading. 





PATENT YOUR INVENTION: Send for FREE 














248 RADIO-CRAFT for OCTOBER, 1932 









RY 


provid- 
to 20 
id volt- 
by the 
to say, 
pon the 
a large 





ch SW3 
ven this 
ire used 
1 be ex- 


he indi- 
ite- and 
A” bat- 
stors of 


ilament. 


test is 
sistance, 

A 405- 
Is up to 
nd none 
creasing 
different 
battery 
rer limi- 
nost any 
be easily 
ovides a 
from 
> be con- 

for ex 
that the 
its. The 
e a full- 
ting ter- 
73 open), 
stor, the 
na. The 
total cir- 
wever, in 
stance ol 
f the re- 
00 minus 
procedure 
he range 

Adjust 
ile deflec- 
the scale 
n testing, 
ce as de- 


ge 
ce 








where 
thousands look to find the 
latest science news, con- 
structional articles for 
home work-shop and 
money-making ideas ... 


2S =n 











EVERYDAY 


ence and @ 
Mechanics = 





Over 450 Illus- 
trations 

96 pages— 
4-Color Cover 


% x 12 Inches 


AAROMECIECS SHOP Terveron Exrmeanrs 
Foamenas Coumoray, WOOD amp Meta CRT Rack Koes 








rt as sim- 
be neces: 
of several 
nt record 


y to know 
voltmeter 
R11, Riz. 
ay be ob- 
>. voltage 
ance. 
75 volts. 
1, a series 
red (RS) 
therefore. 
is 


sist 






re 


ndenser is 
ltage with 
he voltage 
inally sub 
the first: 
s the con- 
1ined from 


0 : 


als * 
[ele] 


——— 
Ec 

ge readins: 
ity in mf: 


ading. 
, 1932 





E do not hesitate to say that EVERY- 

DAY SCIENCE AND MECHANICS is 
the finest sacientific-technical-mechanical-con- 
structional magazine in the field. Right up- 
to-the-minute with news flashes of scientific 
events from all parts of the world. Dozens 
of constructional articles for making useful 
things for the shop, garden and home. 
Many ideas from which you can make things 
to sell, 


Get this magazine at your newsstand to- 
day. Read about the many cash prizes 
which are offered for simple experiments in 
photography, oddities in science, uses of old 
auto parts, radio experiments, recipes, 
formulas and others. 


After reading your first issue, you'll agree 
with us that EVERYDAY SCIENCE AND 
MECHANICS is all that we claim it to be, 
and better. 


A Host of Interesting Scientific Subjects— 


RADIO CONSTRUCTION 
TELEVISION METAL WORKING 
ELECTRICITY PHYSICS 
PHOTOGRAPHY ENGINEERING 
AVIATION METALLURGY 
WOODWORKING PUBLIC ADDRESS AND 
AUTOMOBILES SOUND EQUIPMENT 
PATENTS AND HOUSEHOLD AND 
INVENTIONS SHOP HINTS 
NEW DEVICES AND OTHERS 


SPECIAL OFFER! 
8 MONTHS 
FOR $1 


Clip Coupon and Mail Today! 


EVERYDAY SCIENCE AND MECHANICS 

100 Park Place, New York, N. Y. RC-10 
T enclose herewith One Dollar for which you 

are to enter my subscription to EVERYDAY 


SCIENCE AND MECHANICS for the next Eight 
Months. 


Name 


Address 


City State 


(Foreign or Canadian subscriptions not 








accepted at this rate.) 
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Although so many calculations may seem 
tedious, it must be borne in mind that once 
they are made, they are permanent. ‘The ca- 
pacity is, of course, plotted against the second 
reading. This procedure is the same for any 
set of frequencies and voltage. The total volt- 
meter resistance is casily known because if the 


rectifier is self-constructed, 
resistor can be measured. Where the rectifier 
is of commercial manufacture, the series re- 
sistors are specified for each range. A manu- 
facturer’s curve usually accompanies the 
tifier. The particular rectifier used was made 
so as to utilize the resistances indicated in the 
wiring diagram. The resistance sizes will vary 
with each type rectifier, so do not accept the 
values given as standard, 

INDUCTANCE: Having, in all probability, al- 
ready calculated the current drain of the volt- 
meter when making the capacity curves, the 


the required series 


rec- 


computations for inductances will be consider- | 
testing 


ably shortened. The procedure for 
inductances is the same as that for capacities. 
Obtain readings before and after inserting the 
choke; then calculate the difference. In the 
case of inductance, the drop across it is due 
to both the reactance and resistance of the 
winding. Measure the D.C, resistance of the 
choke before testing. The formula used to 
calculate the inductance is: 





E.2-I2 R2 


= * L2x £2x (6.28) 





Where EL is the difference in voltage readings ; 
1, the current at any point (second reading) 
Rk, the D.C. resistance of the choke; f, the 
line frequency; and L, the inductance in 
henries, 

Power: Power measurements may be made 
by taking a known resistance and obtaining 
the voltage drop across it. This is an excel- 
lent way of computing power output of R.F. 
and A.F, circuits. For example, let us calcu- 
late the power output of the modulator: Con- 
nect a 2,000-ohm resistor across the output 
terminals, Connect the input terminals of 
the V.T. voltmeter across the resistor, Actu- 
ally, then, the A.F. output, the resistor, and 
the V.T.V.M. input terminals are in parallel. 
First adjust the V.T.V.M, as outlined in its 
operation procedure; start the modulator and 
then obtain the D.C, voltage change by vary- 
ing RS; multiply this by .707 to get the 

E2 
The power output P equals ——— 


R.M.S.. value. 


where E is the R.M.S, value of voltage, 


General Construction 


The components have been so arranged that 
many connections can be made directly to the 
lugs on the parts themselves. The sockets are 
placed so direct connections are possible to 
the condensers or resistors. Since there are 
a large number of parts within a small space, 
exact mechanical and physical spacing is 
necessary. Take the time and care necessary 
to build a good piece of apparatus. If the 
copper-oxide rectifier is to be constructed at 
home, test the individual junctions and choose 
those having the highest forward-backward re- 
sistance ratio. 

The simplest manner to make the 
R15 and R6 is to wind a length of fine, copper 
wire, about No. 30 or No. 32, the resistance 
per foot, for which, may be found from wire 
tables. Measure the proper length of wire 
and wind it on any form, Errors of one or 
two feet in length of wire will be negligible, 
whereas high-resistance wire must be absolutely 
calibrated before being used, 

Individual shields are placed around the 
oscillator coil and the tuning condenser. The 
shield for the condenser is short and con- 
structed so as to fit into the case. toth 
shields are grounded to the “A—" terminal. 
The output coil should be wound next to the 
plate end of the oscillatory tank coil. The 
spacings for all coils is not critical, being be- 
tween %-in and %-in. Contact to the external 
test posts can be made only by the bi-polar 
switch. Before testing be certain that the 
switch is in its proper place. 

(Continued on following page) 
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Fhe. TRANSMITTER UNIT 
with 100 Uses ~ 


The Skinderviken 
eet Button 






MAKE YOUR ¢ OWN 
LAPEL MIKE 
OTHER USES: 


RADIO AMPLIFIER PHONOGRAPH AMPLIFIER 


DETECTOGRAPH TELEPHONE AMPLIFIER 
( Dictograph) LOUD SPEAKER AMPLIFIER 
STETHQSCOPE CRYSTAL SET AMPLIFIER 


HOME RECORDING OUTFITS 








One Unit 95c; two for $1.75 
12-PAGE INSTRUCTION BOOKLET 


containing suggestions and diagrams for innumerable 
uses, furnished with each Skinderviken Button. 




















This is the smallest microphone meade, measuring only 
3% inches in diameter. It is filled with the finest polished 
carbon grains obtainable. 

— ULTRA SENSITIVE — 

EVERY AMATEUR SHOULD HAVE TWO OR THREE 
OF THESE MICROPHONE-AMPLIFIERS IN 
HIS LABORATORY 


SEND NO MONEY 


When the postman delivers your order you pay him 
for wha atever you have ordered, plus postage, 
aennenntnaiaeipemmtaeammatinenadaeatbmetnenn tee etna 
PRESS GUILD, Inc., RC-10-32 
16 Murray St., New York, N. Y. 

Please mail me at once as 
Skinderviken Microphone Buttons 
["j One for 95c; 

)} Two for $1 
(1 Three for 
(1 Four for $3.20 

I will pay the 
plus postage. 


many of the following 
as I have indicated 





postman the cost of the items specified 
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BOOK BARGAIN 


Special Sale of 


2000 
S. GERNSBACK’S 
RADIO ENCYCLOPEDIA 


1st Edition 
WE have on hand 2000 UNBOUND copies of 


this valuable book, and we are disposing of 
same at a price which does not even cover the cost 
of the paper and printing. The books are in first- 
class condition, sewed and stitched but unbound. 
You can put a cover on yourself or your bookbinder 
can do it at a very onal expense. 
This indispensable radio reference 














book contains 


over 1,930 definitions, 549 photo reproductions 
drawings, and diagrams. The size of the book is 
9 by 12 inches. It contains 168 pages, and is 
printed on the finest book paper obtainable. Prac 


illustrated, 
alphabetical 
and charts distributed 


definition in the book is 
and all the subjects are arranged in 
order with numerous tables 
throughout the text, 


PRICE PER BOOK, 69 CENTS 


tically every 


Do not send any money. We will send you the 
book and you pay the postman 69c plus postage. 
Cut out coupon, paste on postal card, and mail to: 


ISKOR PRESS, Inc., 19 Park Place 
a York, N. > 

BARGAIN ORDER BLANK 

ISKOR PRESS, Inc. 

19 Park Place 

New York, N. Y. 


Please mail me S. Gernsback’s Radio 
Encyclopedia, 1st Edition; Unbound I 
will pay Postman 69c plus postage 
DE: Nctsuthunnddbdinceshdaxiaviees 
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HEADQUARTERS 
FOR MATERIALS 
AND PARTS 

FOR BUILDING 
Electrical and Radio 


TREASURE 
LOCATORS 


Radio, Audio, Ground P. ial measur 


Induction Balances and other types; Oscillators and 
amplifying systems included. 


We 


bulletin: 
No. 1. Ground Potential, Leap-Frog Method. 
No. 2. Hughes Induction Balance Type A 
No. 3. Hughes Induction Balance Type B 
No. 4. Sensitive Hughes Induction Balance 
5 


em me ee ee ee ee ee ee ee 


| GRENPARK COMPANY 
245 Greenwich St., New York, N. Y. 


| Also accessories such as High Frequency Buzzers, 
Enclosed find 10c for which kindly send me | Audio Oscillators, Differential Current Transform- 

| pamphlet on Treasure Finders. | ers, Two Stage Audio Amplifiers, etc. 

| | With all this apparatus you can locate buried treasures, 

| *, i] metal war relics, mineral deposits, subterranean water 

| aap ull beta tears ge esa aac wa veins, buried gas and water pipes, and lost objects, 

| | tools and treasures sunken in water, etc. 

| Pep, ECORI rrEnrees eat eranns ean Uet reese | Write for pamphlet giving history and theory on this 

| | interesting subject. All above circuits are described 
PD. cccasvineaeesengeudeenrssuenicncecaian | and explained. List of parts and prices included. 

Dense denned eae en eenen em eun eaten ene a (Price of pamphlet 10c.) 





supply all materials 4 
operating any of the recognized treasure finders. 
The following standard circuits are described in our 


. 6. Radio Frequency Oscillator Circuit 


Mail Coupon TODAY! i 


Dept. RC-10 | No. 


Hughes 








ded for buildi and 


Simple Super-Sensitive Hughes Balance 
Circuit 


7. Audio Oscillator Circuit 

8. Single Search Coil Hughes Induction 
Balance with Audio Amplifiers 

9. Combination Radio Transmitter and Re- 
ceiver circuit. 
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(Continued from preceding page) 


Parts List 

I'wo megohm grid leaks, R1, R19; 
yne 50-ohm resistor, R2; 
One 20,000-ohm potentiometer, R3 ; 
I'wo 1,000-ohm resistors, R4, R11; 
One 5,000-ohm resistor, R5; 
I'wo 10,000-ohm resistors, R6, R8; 
One 20,000-ohm resistor, R7; 
One 100,000-ohm resistor, R9; 
One 500,000-ohm resistor, R10; 
One 6,500-ohm resistor, R12; 
One 75,000-ohm resistor, R13; * 
One 300,000-ohm resistor, R14; 
One .333-ohm resistor, R15; 
I'wo 3 1/3-ohm resistors, R16, R17; 
rhree 41-ohm resistors, R18, R20, R21; 

me 30-ohm resistor, R22; 
One 1.-megohm resistor, R23; 
One audio transformer, any make, ratio 5 to 

wat 
One input push-pull transformer as described ; 

A.F.1; ° 
One R.F. choke as described, R.F.C. ; 
One copper-oxide rectifier ; 
One .00006-mf. fixed condenser, C1; 
One .00005-mf, variable condenser, C2; 
rhree .0OO1-mf, fixed condensers, C3, C4, C5; 
One .002-mf. fixed condenser, C6; 
One .02-mf. fixed condenser, C7; 
One .005-mf. fixed condenser, CS; 
One .2-mf, fixed condenser, C? ; 
(me .1-mf, fixed condenser, C10; 
One S.P.D.T. Toggle switeh, SW1; 
Two S.I.S.T. Toggle switches, SW2, SW3; 
(ne 10 point bi-polar switch, SW4; 
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Two Jewell, type 301, 0 to 1. ma meters, MA1, 
MA2; 

Two tube shields; 

Four tip jack plugs; 

One tip jack; 

One carrying handle; 

Three type '30 tubes; 

Three 2214-volt B batteries ; 

Two 4.5-volt C batteries; 

One dial and escutcheon ; 

Twenty-seven binding posts with insulated top. 


(Continued from page 239) 

One Trutest 4-prong plug, 26A; 

One Trutest Full-Vision Dial; 

Two Trutest Equalizers, capacity 2 to 35 mmf. 
TA, 17A 

One Trutest Binding Post, 1; 

One Amperite Self-Adjusting Line Voltage Con- 
trol, type 5A-5, 33; 

One LR.C. (Durham) 500-ohm Metallized Re- 
sistor, % watt, type M.F. 4%, 14; 
Two LR.C, (Durham) 25,000-ohm Metallized 
Resistors, 1. watt, type M.F. 4, 13, 24; 
One LR.C. (Durham) 1, meg. Metallized Re- 
sistor, 1, watt, type M.F, 4, 19; 

One Arcturus type 56 Tube, 23; 

One Arcturus type 58 Tube, 10; 

One Arcturus type PZ Pentode Power Output 
Tube, 4; 

One Arcturus type 180 Full Wave Rectifier 
Tube, 28; 

One Aluminum Chassis, 1/16-in. material, 10 x 
6 x 2-in. high; 

One Wright-DeCoster No. 255 Dynamic Repro- 
ducer with 2,500-ohm field and output trans- 
former to match PZ or '47 Power Tube, 27 
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(Continued from page 221) 

in your tube checker. If it is not then O. K., 
return it to the rejuvenator and flash high 
voltages to the grid and plate while still using 
5 volts on the filament. First flash the grid 
by pressing switch SW2 a number of times, 
then flash the plate by pressing switch SW1 
a number of times, When the desired color 
has been produced, press both switches simul- 
taneously a number of times and then test the 
tube in the tube checker. If the tube does 
not now show a desired improvement, then 
flash at higher voltages. Flashing must be 
done by very short, snappy contacts until th« 
desired color is obtained, hence the need of 
especially quick-acting switches. 

As a general rule, the 600-volt tap is used 
only on type °50 tubes, except after having 
definitely proven that 400 volts will not do 
the work; of course, 1,200 volts are used only 
on °50 tubes. Higher voltages can be used on 
transmitting tubes, from two to three times 
their maximum plate operating voltages being 
required, This is being done at some amateur 
stations. 

If flashing is continued after the blue-green 
color has arrived, this color will grow weaker 
and so will the tube. 

A large percent of °26 tubes will come back 
to full life faster than probably any other type 
of tube, and this is well, for they are the 
“weak sisters” among the A.C, tubes. 

The ‘12 and °71 tubes will not rejuvenate by 
this method on account of the type of fila- 
ment, but ’12A and ‘71A respond readily, 

As may be noted by reference to the pho- 
tographs, only a_ single 4-prong socket is 
mounted in the rejuvenator; an additional 
adapter is used for 5-prong tubes, as shown 
in Fig. 4. The circuit diagram of Fig. 1 
shows connections for the use of two sockets. 
Merely leave one out if an adapter is to be 
used, 

(The following results were obtained in tests 
conducted by Rap1o-CRaAFT : 


Before After 
Practical test of (in ma.) (in ma.) 
"80 25 50 
(one read lower than the other; now, both alike) 
8 24 3-5 5-10 
1 "12A (not ’12) 3-4.5 5-10 
1 "T1A (not’71) 15-17 20-25 
1 "35 dead 6-10 
4 26 dead par 
(as specified on a Weston test unit) 
6 45 20-0 20-6 
(par) (average) 
1 10 40-3 40-8 


List of Parts 
One power transformer, either special wound 


or any having 2.5, 5, and 7.5-volt filament 
windings and 750 or more volts on the IL.V. 
secondary, at 100 ma. ; 

One four-hole tube socket ; 

One five-hole tube socket ; 

Two four-point rotary switches, SW3 and 
SwW4; 

One A.C. toggle switch, SW5; 

Two special switches SW1 and SW2; 

One A.C, voltmeter, 0-71/, volts (not abso 
lutely necessary) ; i 

Two phone tip jacks; 

One metal or wood box; 

Five feet of double light-cord and plug; 

One bakelite panel, 7 x 8 in. 


TUNING METERS 


(Continued from page 240) 

When used in R.F. or 1.F. amplifier circuits 
they may be connected as in the sketch of 
Fig. 2. They are connected in the plate return 
lead of four tubes, the normal plate current 
of each being about 1. ma. If such is th 
case, the full scale reading of the meter should 
be about 5 ma, so as the signal reduces th 
plate current, the pointer travels toward zero 
In other words, the full scale deflection of the 
meter should equal the sum of all the currents 
of all the tubes which pass through the meter. 

In the case of the grid-leak and grid-con- 
denser detector, the range of the meter should 
be about 1. ma. since the reading decreases aS 
the applied signal increases, similar to the 
case of amplifiers with A.V.C. 
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OPERATING NOTES 


(Continued from page 225) 


which was covered with rosin. The tip of a 
hot iron soon remedied this condition, 

This bad joint rendered the control-grid cir- 
cuit of the A.V.C. tube open, thus causing the 
tube to draw so much plate current as to pass 
an excessive control-grid bias on the tubes 
which it controlled, producing the effect as 
described. 


General Motors 252, etc. 


A large number of General Motors 
252 receivers, a ten-tube superheterodyne, 
been serviced because of an annoying, inter- 
mittent buzz-buzz that rode in, at regular in- 
tervals, above the signal level. As the tubes 
checked perfectly and the interference ceased 
when the aerial and ground wires were discon- 
nected and the local distance switch was set 
at local, shorting aerial and ground, it ap- 
peared that the noise was external, But after 
listening to several receivers in the same build- 
ing. where no interference of this nature was 
picked up, it was evident that the buzz-buzz 
was caused by a tube or some part of the set. 
Each tube was substituted with one from the 
kit and when the first-detector ‘24 was re- 
placed, the interference was ended! The orig- 
inal tube had responded satisfactorily to all 
meter tests, yet, had caused the receiver to 
be noisy, 

Of the four '24 tubes carried in the kit that 
were tried in this stage, another was found 
that produced the same noise. Because of the 
design of this receiver, it is essential that a 
tube of the correct characteristics be used as 
the first-detector. 


model 
have 


Brunswick 42 


The automatic 
graph part of the 


mechanism of the phono- 
Brunswick 42 combination, 
though relatively simple, still furnishes cause 
for complaint. In some cases, it was found 
that as soon as the record had been lowered 
into position and the pickup head had come 
down upon the records, the mechanism re- 
jected the record before it was played and 
then another record was lowered, after which 
this sequence of actions was repeated. 

This is usually caused by the cycle switch, 
whose blades or contacts do not open when the 
cycle is ended. It is only necessary to loosen 
the two screws holding this switch in position 
and adjust the switch so that the contacts will 
disengage at the correct moment. 

This same defect will not permit the phono 
mechanism to be switched off, without pulling 
out the line plug and the mechanism will con- 
tinue to reject until this is done. 

On other occasions, the mechanism will not 
reject the records, but repeats the same one. 
This is due to the fact that the contacts on 
the small switch (that travels along with the 
tone-arm) do not open because they have been 
set too close together, Here, these contacts 
must be so adjusted that when the tone-arm 
and pickup head reach the end of the record, 
the plunger or trigger of the switch will open 
the contacts when the former engages with the 
stop. Either the stop will have to be brought 
in further by loosening the screw and re-set- 
ting, or the tension on the spring contact must 
be reduced by loosening the two nuts on the 
screw that controls the tension, 


Automobile Interference 


have been written 
of noise in automotive 
there still arise cases, where 
everything known has been tried with little 
success. It is quite possible that this inter- 
ference may be eliminated by having the motor 
and all wires and parts beneath the hood thor- 


Many paragraphs 
the suppression 
receivers, but 


upon 
radio 


oughly cleansed and washed, especially the 
wires. Just this, has eliminated noise that 
for many weeks had been combatted without 


any results, 
The grease and oil as well as road-dust, 
ering the wires and motor, contain a 


cov- 
certain 


percentage of carbon and graphite which will 
cause many high-frequency leaks and losses, 
increasing noise and impairing motor per- 
formance. 
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3 Valuable New Books 


Formulas and Recipes 
Radio — Mathematics 


Presented here are three brand new books, of di- 


versified nature, which are most educational and 
instructive. Each book carefully treats a subject 
in full, and is prepared by an expert in the field. 


The books are well written and thoroughly illustrated 
to make the contents easily learned. Get these books 
promptly—mail coupon below. 

1. FORMULAS AND RECIPES 

for the Practical Man 

This book has been compiled by 8S. Gernsback, a 
well-known author of practical instructional manuals 
in various scientific fields. It is extremely helpful 
and will show you how to save money by making in 
your own home, at a fraction of the regular cost, 
the hundred and one preparations which you now 
buy for use at home or business. 

HERE ARE PARTIAL CONTENTS: 
1. Adhesives: 


Glues, Cements 2. Cleansing: Stain Re- 
movers, Bleaches. 3. Metal Craft: Coloring, Oxydizing, 
Plating, Polishes. 4. Paints: Colors, Stains, Varnishes 


5. Glass-Working: Cutting, Drilling, Boring, Etching, En- 
graving. 6. Wood-Craft: Fireproofing, Acid-proefing, 
Waterproofing, Furniture Polishes. 7. Inks: Sympathetic, 
Invisible, Hectograph. 8. Photography: Developers, Emul 
sions, Fixers. 9. Antidotes for Poisons. Remedies for 
Burns and Scalds. Disinfectants. 10. Preparation, 
Manipulation, Handling, Mixing. Tables of Weights of 
Measures. Useful Tables. 


2. FUNDAMENTAL PRINCIPLES OF RADIO 
Radio Simply Explained—its Origin, Nature 
and Functions 
The book, written by Louis Martin, 
pared with special consideration given to young mem- 
bers in the radio profession, and those who have 
gained their experience in a haphazard fashion. This 
radio primer is a handy fundamental aid for “check- 
ing up” and systematizing your knowledge of radio. 
Regardless of how much you know about the subject, 
you should read this book. 
HERE ARE PARTIAL CONTENTS: 
Fundamentals of Radio: Electricity, Resistance, 
tatteries, The Magnetic Circuit, The Magnetic Field, In- 
ductance, Condensers, A.C. Circuits, Propagation of Radio 
Waves; Chapter Il—The Simple Radio Set, Single, Two, 
and Three-Circuit Tuners, The Battery Set, Vacuum Tubes, 
Electric Sets, Loud Speakers; Chapter I1I—Diagrams, How 
to Read Them; Chapter I1V—Amateurs and Broadcast Sta- 
tions, Talking Pictures, Television. 
3. ELEMENTARY MATHEMATICS 
for the Technician and Craftsman 

This manual has been especially prepared for the 
man who wishes to acquire a working knowledge of 
the elementary principles of mathematics. A com- 
plete treatment of the subject is given by the author, 
Mr. C. Shainmark, with special attention to the use 
of mathematics in Radio and other technical work 
for those who employ its formulas daily. 
ERE ARE PARTAIL CONTENTS: 
I—Arithmetic: Addition, Multiplication, Subtraction, Di- 
vision, How to Use Decimals; Il—Fractions, Percentages, 
Ratio and Proportions; I1I1—-Powers and Roots: IV—The 
Metric System; V—How to Measure Surfaces and Volumes; 
Vi—Mathematics for the Manual and Technical Crafts- 
man; VII—Special Mathematics for the Radio Tec hnictan; 
VilI—Commercial Calculations, Short-cut Arithmetic, In- 
terest Calculation, Discounts; IX—Weights and Measures; 
X—Useful Tables. 
All our books are of uniform size, 6 x 9 inches, and 
contain 64 pages. The books are printed on strong 
paper with stiff colored covers. 


Clip and Mail | Coupon TODA Y! 


PRESS GUILD INC. 16 | Murray St. New York City. K-10 
Enclosed find $.......cc00- for which mail me postpaid 
the following books: 
No. 11 
No, 2 
No. 3 
50e each, Postpaid. 
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A NEW FREE SERVICE 





Booklets that will be mailed to you free if you send in coupon below 





67. RICH REWARDS IN RADIO 


No one can read this heavy 64-page 
book, printed throughout in two colors, 
without realizing that the radio field is 
a rich and large one. It points out in con- 
vincing fashion that there are many op- 
portunities in set servicing, broadcasting, 
commercial radio operating, aviation, radio 
and television, and it describes the ex- 
cellent courses of home instruction in 
these subjects that the National Radio In- 
stitute has available to ambitious men of 
all ages. Dozens of testimonials scattered 
throughout the book indicate that the in- 
struction is highly successful in training 
capable radio experts. National Radio 
Institute. 


58. THE UPPCO A.C. CAR 
GENERATOR 


The problem of furnishing power to the 
automobile radio receiver or portable pub- 
lic address amplifier has been attacked 
from several angles by interested manu- 
facturers. The general trend seems to be 
toward the use of the car’s regular stor- 
age battery for filament supply and of “B” 
batteries, rotary converters and vibrator 
type power units for plate supply. How- 
ever, the manufacturers of the Uppco Car 
Generator go a step further and provide 
a double generator which replaces the 
present charging generator in the car and 
supplies six volts D.C. for regular auto- 
motive purposes and also 110 volts, 60 
cycles A.C. for radio purposes. With this 
power supply, the advantages of standard 
A.C. receivers, amplifiers and associated 
equipment may be enjoyed with a mini- 
mum of operating trouble and expense. 
The generator is available in three models, 
having outputs of 100, 150 and 300 watts, 
respectively. The possibilities and ad- 
vantages of the arrangement are obvious. 
Upp Electric Company. 


69. ARCO PHOTO CELLS AND 
TELEVISION LAMPS 


The increasing importance being as- 
sumed by photo-electric cells for a wide 
variety of radio, electrical and industrial 
applications makes it desirable for Service 
Men and experimenters to develop a close 
acquaintance with them, for eventually 
they will encounter them in their every- 
day work. For this reason the Arco bulle- 
tin is worth reading, as it contains some 
readable “dope” on the caesium type cell 
and includes a hook-up showing how it is 
used. The back of the sheet also includes 
a handy reference list of some 60 tubes, 
many of which are no longer considered 
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READERS’ 
BUREAU 


On this page are listed booklets, 
catalogs, pamphlets, etc., of Manu- 
facturers, Schools, Institutions, and 
other organizations, which may be 
of interest to readers of “Radio- 
Craft.” The list is revised each 
month, and it will be kept as up-to- 
date and accurate as possible. In 
all cases the literature has been 
selected because of the valuable in- 
formation which the books contain. 


This Service is absolutely free to 
all Readers of “Radio-Craft.’”” 


Fill in and mail the coupon be- 
low; make sure that your name and 
address are included and are plain- 
ly written. Order by number only. 











standard and cannot be obtained from 
other sources of supply. Arco Tube 
Company. 


70. NOISE-REDUCING ANTENNAS 

This four-page reprint of an article on 
noise-reducing antennas for short-wave re- 
ception is very interesting and contains a 
lot of how-to-do-it material that will be 
appreciated by practical Service Men and 
short-wave fans. It deals with the use of 
special aerials of the so-called “doublet” 
type, with transposed-wire lead-ins or 
“feeders” which themselves do not act as 
aerials but serve only to connect the 
actual aerial to the receiver. Since much 
of the noise that affects short-wave recep- 
tion is picked up by the ordinary lead-in 
(because of its proximity to electrical ma- 
Cr en nr nr er nr nr ee ee 
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chinery in buildings), this arrangement is 
noticeably quieter than conventional an- 
tenna systems, and is therefore well worth 
installing in notoriously’ noisy districts. 
Lynch Mfg. Co. 


71. BRUNSWICK REPLACEMENT 
PARTS 

Service Men who have occasion to re- 
pair Brunswick receivers, which were 
widely distributed at one time, will be 
glad to learn that replacement parts for 
some sixteen models are now available 
from a reliable organization. This firm 
has published a seven-page list of conveni- 
ently indexed parts, for the following 
Brunswick model numbers: 14, 21, 31, 
S-14, S-12, S-31, 15, 22, 32, 42, 11, 12, 16, 
33, 17, 24 and 25. The number of each 
part, a description of it and its price are 
all given. United Radio Service Co. 


72. FOX IMPROVED SOUND 
EQUIPMENT 

The three technical bulletins covered by 
the name above are of special interest to 
individuals or firms engaged in public 
address or theatre sound system work. 
The first describes a new all-aluminum 
trumpet horn and an adapter which per- 
mits two or three horns to be used with 
one dynamic unit. The second describes 
a heavy duty electro-dynamic speaker unit 
having a capacity of 25 watts. The last 
bulletin describes various exponential 
horns for theatre and other indoor uses. 

For Electric and Manufacturing Co. 


73. AUTO DIAL RADIO 


This folder describes a powerful auto 
radio receiver using a °47 pentode and 
having an output rating of 214, watts. It 
uses regular A.C. tubes of the 24, 35 and 
27 varieties, which are easily replacable 
at low cost. The speaker is of the full 
dynamic type. The whole outfit is un- 
usually compact and may be installed with 
a minimum of tool work on the car itself. 
J-M-P Manufacturing Company. 


74. THE LINCOLN DE LUXE 33 

Radio men who have become slightly 
fed-up on tiny midgets which have just 
enough parts to make them produce sig- 
nals will read this description of the 
Lincoln Model 33 receiver with relish. 
Here is a 12-tube all wave receiver, tuning 
from 15 to 550 meters, with all the fea- 
tures that advanced radio engineering 
technique has made possible at the pres- 
ent time. It is a superheterodyne, of 
course, with automatic volume control, 
visual tuning, twin grid detection, double 
push-pull audio, ete. Lincoln Radio Corp. 
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“Hound the World’? Reeeption! 


World wide reception with the new ‘“‘Powertone” 
battery operated shortwave receiver is an accomplished 
fact. Letters from enthusiastic customers verify the 


fact that they have received more distant stations 


this receiver than on any other two or three tube 


receiver, 
It requires no exaggeration to create enthusiasm 


cast band as well as the short-waves. 
Price which includes four coils 
Price complete with set of matched tubes 
Set of full sized batteries for above receiver 


for 
the new “Powertone” two tube short wave receiver. 
The **Powertone”’ short wave receiver handles the broad- 


It’s fine construction (which includes a main 


the years to come. 


The tubes used in this receiver are 1-232 and 
which are used advantageously and economically in this 


receiver, 


The tuning range of the “Powertone” receiver is 
plug-in 


from 14 meters up to broadcast band with 
type coils. 


RC 504A Our Price $9.95 
RC 504B Our Price 12.50 
3.50 


00015 
Hammarlund condenser) gives you complete assurance, 
of dependable round the world performance throughout 


1-233 








OXFORD DYNAMIC SPEAKER 
CHASSIS 





Oxford Speakers are constructed to give reproduc- 
tion as near perfect as possible—they have long been 
known to give radio’s finest tone qualities. The 
most advanced principles of speaker design for 
dynamics have been incorporated in Oxford Speakers. 
Those that bear recognition are: the three-point 
suspension balance; permanentized controlled dia- 
phragm; moisture-proof coil mountings; and inertia 
counteracted construction. 

A.C. Models—14” Auditorium Speaker, 

using 280 rectifier No. RC 177—$10.00 

12” Concert Dynamic, using 280 rectifier, 

No. RC178— 8.50 

9” Midget Dynamic, using 280 rectifier, 

No. RC 179— 7.50 

D.C. Models — 14” Speaker, 5000 ohm 

field No. RC 180— 8.95 
11” Speaker, 2500 ohm 
field No. RC181— 4.95 
9” Speaker, 2500 
field No. RC181— 2.45 
All 9” Midgets are supplied with hum balancer. 





BALDWIN DYNAMIC CHASSIS 

















The Introduction of the BALDWIN name need not 
be further discussed. 
From the beginning of Radio, Baldwin has been 
a pioneer in radio reproducing equipment. We 
need no further praise in recommending a Baldwin 
Speaker for any purpose in regard to radio. 
A.C. using 280 Tube Rect., 
No. RC 410—Our Price $6.95 
D.C. 2500 Ohm—110 Volts, 
No. RC 411—Our Price $4.95 
D.C. 2500 Ohm—110 Volts Field, Less Stand, 
No. RC 412—Our Price $4.00 
D.C. 2500 Ohm—110 Volts Field, Less Output 
Trans No. RC 413—Our Price $3.25 





POWERTONE DIRECT COUPLED 
AMPLIFIERS 
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All the latest features in amplifier design have 
been incorporated in this direct coupled amplifier. 
Input terminals for permitting phonograph attach- 
ment, and in addition, by attaching the proper 
microphone transformer, also dry cell batteries, a 
microphone may be used for public address work. 
Any type of receiver can be connected to the input 
terminals without fear of loss of energy. These 
amplifiers are for use with dynamic speakers. 

Amplifiers supply field current of 2500 ohms to 
dynamic speakers. Resistors are furnished when 

speakers are used. Amplifiers operate on 110 
volts, A.C., 60 cycles. 

Model RC 245 uses 1—224, 1—245 and 1—280 
Output is rated at 3 watts. 

No. RC 245—Our Price $10.95 (less tubes) 

Exactly the same amplifier, but employs a power 
pentode in place of the 245 tube. Output is 
rated at 2.5 watts. 

No. RC 246—Our Price $12.95 (less tubes) 

Model RC 250 uses 1—224, 1—250 and 1—281. 
Consumption is 85 watts; maximum undistorted out- 
put, 6 watts. Gain rated at 100 cycles, 55db; 
gain at 1000 cycles, 52.5 db; gain at 10,000 cycles, 
51.5. Input direct to 224 control grid; output 
direct from 250 plate. 

No. RC 250—Our Price $15.25 (less tubes) 





R.C.A. VICTOR HAND 
MICROPHONE 


This microphone is furnished 
with the latest model Radiola 
86 Home 
Heterodyne Receiver and Am- 
plifier. Do not confuse this 
microphone with the “toy” type 
as it can be used for many pro- 


recording Super- 


fessional and commercial uses. 
It is a single button “mike” 
with a gun metal finish. Its 
total length is 614” and has 
as standard equipment a_ four 
foot cord. 


No. RC 417—Our Price $2.75 








Franklin Transmit- 
ting Keys and Buzzers 
Practice Set 


For those who want to prac- 
tice code, sending and receiving, 
this small practice set is recom- 
mended. A small dry cell is 
required to operate buzzer, 
therwise it is complete. 

No. RC 300—Key only, 95¢ 
No. RC 30i—Buzzer only, 69¢ 








JENSEN DYNAMIC SPEAKER 
CHASSIS 

















The tone and quality of these reproducers are unsur- 
passed. Will reproduce faithfully under the most trying 
conditions. These speaker outputs are available for all 
new type tubes as well as the old 

A.C. Types, D-7 Jr. Auditorium (as pictured) uses 280 
rectifying tube in conjunction with 8 wmfd. electrolytic 
condenser which insures minimum hum. 

JENSEN 


A.C.—D.8 Dry Rectifier ........... No. R 184—$14.95 
A.C.—D.7 Jr. Audit Tube Rectifier..No. R 185— 9.95 
A.C.—D.15 Concert Jr. Tube Kect..Ne. R 186— 7.50 
D.9—2500 Ohm D.C. Field......... No. R 187— 6.95 
D.7—2500 Ohm D.C. Field.........No. R 188— 7.50 
1D.15—-Midget, 2500 Obhms...........Ne. BR 189— 4,75 





FARRAND INDUCTOR DYNAMICS 


Farrand Inductor dynamic, the finest 
speaker available anywhere for A.C., 
D.C., or battery operated sets. 

Will take as much power and repro- 
duce in tone and quality as the finest 
dynamic speaker will. 

In buying a FARRAND INDUCTOR 
DYNAMIC you are making a safe in- 
vestment, because these speakers will 
match any of the new output tubes as 
well as all the old type output tubes 

A special feature of the FARRAND S 
INDUCTOR DYNAMIC is that it has a freefloating cone, 
which tends to bring forth the speech and music with 
true fidelity Absolutely will not blast or rattle 

Please state type of power or power tubes when ordering 

9 ine model......cccccess ° No. RC 192—$5.95 

9 far meddt..cccccccovece No. RC 193— 5.95 








T.C.A. “OVER-SIZE” INPUT PUSH- 
PULL AUDIO TRANSFORMER 


Enclosed in a_ fully 
shielded, highly attrac- 
tive cadmium plated 
Steel case Ideal for 
sub- panel structure 
mounting, by virtue of 
the protruding solder 
lug terminals by em- 
ploying mounting col- 
lars, this unit can also 
be used for ‘bread- 
board”’ style installa- 
tion 

A massive unit — 
measuring 3% inches x 
2% inches x 3 inches 
tall Actually weighs 
2% pounds! 

Windings are rendered impervious to molsture. This 
unit can also be used as an excellent conventional all- 
stage A.F. transformer 

We highly recommend the use of this highly efficient 
transformer in public address amplifiers as well as for 
GENERAL REPLACEMENT PURPOSES! 

No. RC 900—Our Price—$1.35 











with every order. 





All offers are F.O.B. New York, 
Balance may be paid on delivery. 
order. Mention catalog number when ordering. 


and subject to prior sale. 


Terms: 
Or, deduct 2% if full amount is sent with 


A deposit of 20% is required 
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HOTEL DIRECTORY OF 
THE RADIO TRADE 








The Hotels on this page are patronized by the Radio Trade. | 


Make them your Headquarters. 











. NEW BISMARCK HOTEL 
Palace Theatre 
Metropolitan Office Bidg. 

. Merchandise Mart 

(Marshall Field Wholesale) 

Marshall Field Retail 

. La Salle-Wacker Building 

Builder's Building 

. Chicago Temple 

. City Hall—County Bidg. 

.- Steuben Building 

. Foreman State Bank Bidg. 


WYANAUAW BW 


lull you to sleep . 


of downtown Chicago. 


Randolph at La Salle 
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Inviting, outside rooms. . 


soft water for your bath . . 


. One La Salle Street Bidg. 
1. Continental Illinois Bank 


Building 


. Central Tr. Co. of IIinois 
. Board of Trade 

14. Illinois Bell Telephone 
. Chicago Civic Opera Bidg. 

16. Butler Bros. 

17. Adler Planetarium 
. Shedd Aquarium 

9. Field Museum 

. Soldiers’ Field 


Free to those who answer this advertisement ... 
a map of the Central West together with a map 


BISMARCK?01E 


Chicago 


Write for booklet with 


downtown map. 


. comfortable and quiet. 


OME this Fall . . . see 

the Century of Progress 
in the making. The Plane- 
tarium . . . aquarium... 
Ft. Dearborn . . . and Field 
Museum are complete. Many 
more buildings will be fin- 
ished shortly. 
Notice how the Bismarck 
Hotel is centrally located ... 
close to the theatre and 
shopping districts . . . near- 
est hotel to the Merchan- 
dise Mart . . . and the great 
Stadium where many con- 
ventions are held. 


Wonderful beds that 


. . silent light signal in your room announces mail... 
. and food that has a reputation the world over. 
Cheerful service that invites you back. 


Rooms with bath, $3.50, $4, $4.50, $5, and $6 
Rooms without bath, $2.50 


OTTO K. EITEL 
Manager 


KADENA 


~ 
~ 
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A HOMEY HOTEL IN THE 
HEART OF NEW YORK 


THE 
NEW 
FLANDERS 


133 W. 47th Street through 
| to 48th Street 


One of the Finest Hotels in \\ 
Times Square | 

Single Rooms with Adjacent 
BINIOID  cscresnntivisintbeniieaccpeacniiun $1.50 and up | 

Single Rooms with Bath... 2.00 and up |f} 

Double Rooms with Bath.. 3.00 and up 

Suite—2, 3, 4 People.......... 5.00 

Special Weekly Rates 


FRED W. BIZEL, Resident Manager | 
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THE HOTEL 


MONTCLAIR 


LEXINGTON AVE., 49th to 50th STS. 
NEW YORK 


Directly Opposite the Waldorf-Astoria 


800 ROOMS 


Every Room With Bath 
From $3.00 per day 


Attractive Rates by the Month 


A RADIO IN EVERY ROOM 


Short walking distance from 
Grand Central Terminal 


and B. & O. Motor Coach 
Station. Ten minutes by taxi 


from Pennsylvania Station. 


American Home Cooking Served 


in a Notable Restaurant 

















OSCAR W. RICHARDS, Manager 


el al i a i a a a i oll | 
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JUST OUT 
Nothing 

Like it 

in Print 


100 


New 
Hook- 
ups 


1000 
Illus. 


100 
Pages 








HAVE 
THIS 
GREAT 
BOOK 


8"x9 14" 
old A »mains ynsiderable space has been vers. 
' not a iuia COMPLETE TREATISE ON SHORT WAVES. ond emma Sake 
ERE at last is the new RADIO AND SHORT WAVE ‘Tis alone is worth its weight in gold. All the informa 
TREATISE No. 25. Considerably larger and more tion necessary fo $ 
instructive than our No. 2 s 


— RECEIVER.—Short wave i fn 
anos ag apters. 
1 s > 
Treatise N 0. issue. If you had our 


No. 24. you are familiar with 
We publish; but the No. 25—what 


new e Wo i M nb i] A 
—Repairing speakers 
NEW FROM BEGINNING TO END. lowing odernizing old radio s 
ame an phones.— Making erhets out of of 
ENTIRE er SECTION ts NEW th. = “4 


regular “ham” is incorpora‘ed in this excellent Treatise. ull 
the type of book No. 25 IS NOT JUST ANOTHER CATALOG. It contains 
a book! ENTIRELY more valuable and up-to-date information than c 





WRITE TODAY. This book is not just another catalog but a veritable mint of radio 
se 4c for postage. 


Enclose 4 P " P . 
Book sent by return mail. information which will be of infinite and everlasting value to you. 


RADIO TRADING CO. 


23 WEST BROADWAY 


Due to great cost of this book, no 
r iet- 


NEW YORK 





Announcing 
The Pre-Publication Offer of the 


1933 Official Radio Service 


The importance of the last two OFFICIAL RADIO SERVICE MANUALS to 
those engaged in the Radio Industry has been shown by the fact that over 52,000 
copies of both editions have been purchased and are in use by manufacturers, 
jobbers, dealers, Service Men and experimenters. Incessant demands have en- 
couraged us to publish a new and bigger Service Manual for 1933. 


The new manual will not contain so many full-page illustrations as in the past 
for the reason that not as many new sets are being put out at present, but will 
have in its contents important information that has not yet appeared in print. 
This new “dope” is invaluable to radio men. Stress has been emphasized on 
giving only practical material, not complicated theory. It is bound to save time 
and money for everyone. 


The simplicity in the makeup of the 1933 Manual makes information easy to find, 
accurately and quickly. As in the past the size will be 9 x 12 inches, with flexible, 
looseleaf leatherette cover. 


Many additional features will be included in the new manual. The FREE 
QUESTION AND ANSWER SERVICE which was extremely popular in the 
previous edition will also be maintained. We assure you that the 1933 OFFICIAL 
RADIO SERVICE MANUAL will be a revelation in radio literature. 


Advanced orders are now being accepted at a most attractive pre-publication price 
of $4.00. Immediately upon publication of the new Manual this price shall be 
withdrawn and the Five Dollar sales price shall prevail. Take advantage of this 
low price—send your order today. Be among the early ones to get a copy from 
the first printing. Checks or money orders accepted—register letter if it contains 
cash or unused U. S. Postage Stamps. 


The following are partial contents of the 1933 Manual: 


Complete operating notes, and hints from actual experience with radio receivers in 
the field, collected by practical Service Men all over the country. 

Complete actual, pictorial views of hundreds of commercial receivers with addi- 
tional schematic diagrams. Location of parts on the chassis are shown, and 
where important adjustments must be made. This section alone is worth the 
price of the book. 

OVER 2.000 Values of all intermediate frequencies used in superheterodynes, and a complete 

' section of valuable service data on superheterodynes. 
Values of resistors and condensers, to aid in replacement work. 
Latest information on combination long- and short-wave receivers, short-wave 


ILLUSTRATIONS 
adapters and converters. 


mena How to tune and service short-wave receivers for best results. 


How to use the most modern servicing instruments. FREE 
OVER 700 PAGES Complete section showing how the Service Man can build himself service instru- 
QUESTION 


ments, oscillators, etc., at very low cost. 
Complete section on the construction of all test equipment, including high- and 
a low-frequency oscillators, tube checkers, ohmmeters, etc. AND 
Tube-chart information on all new and old tubes, in handy form for quick 
9 x 12 INCHES reference; indicating socket connections and operating values, thereby pre- ANSWER 
venting confusion. 
An entire section on money-making suggestions for Service Men, written by the SERVICE 
In every copy of the 
1933 Manual, 24 cov- 


—— Service Men themselves who have made a success of the business; giving you 
short cuts and commercial information on how to get the most out of the 
FLEXIBLE pons will be found, 











$4.00 


THIS SPECIAL 
OFFER IS VOID 
AFTER 
SEPTEMBER 24th 


servicing game. 
LOOSELEAF 
LEATHERETTE 
COVER 








Servicing information on interference elimination, with practical data and many 
examples of interference prevention. 

Automobile radio installation and servicing —hints on automobile radio in general. 
Complete data on servicing all known, commercial, automobile receivers with 
short cuts to get quickly at the seat of the trouble. 

Service kinks, servicing short cuts, and miscellaneous servicing information. 

A complete section of various radio tables of every imaginable kind, in constant 
use by up-to-date Service Men. 

A large section giving complete technical data on meters of every kind pertaining 





which will entitle you 
to 24 thorough and 
complete answers by 
mail on servicing and 
operating on any of 
the sets or circuits 
mentioned in the 
manual, as well as 
any others not men- 
tioned, for which you 
might have need. This 


service alone is worth 


to servicing in general. p $6.00. But it is abso- 
Complete index and cross-index to make it easy for you to find almost lutely free to manual 


ERNSBACK PUBLICATIONS. Ine. 
athet anything pertaining to service instantly. owners. 


G 
96-98 Park Place, New York, N. Y 

I am enclosing herewith my remittance 
of $4.00 for which you are to send me one 
copy of the 1933 OFFICIAL RADIO 
SERVICE MANUAL at the special pre- 
publication price of $4.00 each. I _under- 
stand that the price of the 1933 Manual 
will be Five Dollars upon publication, 
when this offer will be void. This offer 
is void after September 24th, 





THE OFFICIAL RADIO SERVICE MANUAL 
FOR 1933 COMES TO YOU COMPLETE 
atten THIS YEAR—NO SUPPLEMENTS 
MAIL COUPON NOW 
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OVER-THE-COUNTER SUGGESTIONS 


The whistles blew and the bells rang, 
And the door opened with a bang. 
There was I, leaning “Over the Counter” 
Offering suggestions to an old “Brass 
Pounder.” 
Anyhow, a customer came in for an ’80 tube 
and I suggested an 82, because the 82 tube 
is becoming very popular as a replacement 
tube for the ’80 and ’81 types of rectifiers, 
as it is more efficient than either of these 
two tubes, especially on heavy drain sets, 
and is less costly than the latter. However, 
to obtain best results with this new rectifier, 
a tube shield is required; also, a small choke 
of about 2 millihenries, with a current ca- 
pacity of 250 ma., must be placed in series 
with the common lead of the power trans- 
former as shown in Fig. 1A. The resistance 
of the choke must be low; approximately 50 
ohms. 

When using the 82 to replace the ’80 tube, 
I would suggest that an 8-ohm resistor be 
used in one of the filament leads to cut the 
potential to 0.5 volt. Although the current 
requirement of the 82 is 3 amperes, the fila- 
ment winding for the ’80 will stand the 
overload. 

In the case of the ’81 type tubes, the 
secondary winding must be checked to see 
that no more than 500 volts is obtained on 
each half of the winding; then, the filament 
winding must be checked. If the transformer 
is made by a good manufacturer, then the 7.5- 
volt winding will stand the overload; other- 
wise, I recommend a small 2.5-volt trans- 
former rated at 6 amps. at a cost that will 
still effect quite a saving. Figure 1B shows 
how to connect an 82 to replace one ’81; 
and Fig. 1C, two 82’s to replace two ’81’s, 
both using 7.5-volt windings. If a 2.5-volt 
transformer is preferred, the resistors shown 
in the filament winding must be omitted. The 
82 tube, a shield and choke were sold. The 
smiling report next day was, “O. K., Jack!” 


By JACK GRAND 


In this department Mr. Grand passes on 
to RADIO-CRAFT readers many new 
thoughts and ideas he encounters in his 
daily over-the-counter contact with radio 
technicians who come from all over the 
world to one of New York's oldest retail 
radio establishments. 





















































Fig. 1. At A (top) is shown the 82 replacing 

an °’80; B (center), the connections for re- 

placing an ’81, and; C (bottom), recommended 
wiring for replacing two type ’81 rectifiers. 














E. H. SCOTT RADIO LABORATORIES. INC. 


Dept. RC10 


= POST CARD 


Here is a good money making idea for the 
Service Man who owns an oscillator. Recali- 
brate radio receivers to read in kilocycles or 
meters—as most newspapers and radio mag- 
azines list the stations. Thousands of set 
owners, especially those fishing for distance, 
would like to dial for stations as listed in 
these periodicals. 

It gets hot, a resistor does, particularly if 
it is placed too close to the base or other ob- 
jects that will not allow it to dissipate heat, 
even if the power rating of the resistor is 
three times what it should be—correct 
figuring, say some of our good engineers— 
and others. 


The flood of the best toned, longest-dist- 
ance getting sets, consisting of four and five 
tubes “built at a price” as high as $7.95; 
opens the market again for wave-traps. 
Some salesman will admit that they are 
slightly broad near a _ powerful station. 
Yes sir! It appears now that all stations 
are powerful with this type of set. 


Mr. who is connected with one of 
the largest untilities in this country dropped in 
to say “hello” and at the time to pur- 
chase a 2-watt neon tube. We all know that 
you can’t read a newspaper by the light of 
a neon lamp so I asked him what he was going 
to use it for. He told me that an inexpensive 
method used to determine the efficiency of 
various tubes in the detector and audio systems 
is to use a neon lamp. The neon lamp is con- 
nected across the output of the receiver. The 
glow on the plate of the neon lamp will be 
greater when the more efficient tube is used. 
In some sets where the amplification is poor, 
the output transformer should be disconnected 
for this test. This ought to be good news to 
some of our thrifty friends. 


same 


Improving the radio-frequency stages, when 
your power tube already overloads, is just like 
adding another load to the old gray mare when 
she can’t even pull the first load. 

















SUPREME INSTRUMENTS CORPORATION 


4450 Ravenswood Avenue 


CHICAGO, ILLINOIS 














CABLE RADIO TUBE CORP. 


230-242 North 9th Street 


BROOKLYN, N. Y. 


———POST CARD 


1933 Supreme Bldg., 


GREENWOOD, MISS. 














J. E. SMITH, PRESIDENT 


National Radio Institute 


Dept. 2KX 





256B 


RADIO-CRAFT 


EASILY BUILT 0-800 V. PEAK VOLTMETER FOR RECTIFIER WORK 


ESTING filter circuits to determine the 

correct condenser to use involves a con- 
sideration of “peak voltages.” To measure 
peak potentials requires either a vacuum 
tube, an electrostatic voltmeter, or an os- 
cillograph; these are rarely found outside 
well-equipped laboratories. Here is a simple 
means of constructing a peak voltmeter 
which will indicate the peak voltages of the 
entire filter circuit of any standard radio 
receiver. 











=A- 





RIPPLE 
VOLTAGE 





























Fig. 1. At A is shown the waveform at the 

output of the rectifier, and at B the waveshape 

as it might exist on the first condenser of the 
filter circuit. 


The output of a rectifier is pulsating direct 
current, as shown at A in Fig. 1. The effect 
of the filter condensers, imposed across the 
output, is to smooth out these wave pulsa- 
tions. At B in Fig. 1 is shown a waveform 
such as might exist on the first condenser 
of a filter circuit. 

Condensers have a maximum or peak volt- 
age rating. This has reference to the maxi- 
mum instantaneous voltage, as shown by Vp 
in Fig. 1A. The peak voltage of the output 
may be measured by a voltmeter, as shown 


*Chief Engineer, Mallory-Elkon Division 
P. R. Mallory & Co. 


Supreme Instruments Corporation, 
1933 Supreme Bidg., 
Greenwood, Miss. 


Send me, free of cost or obligation, the 19833 SUPREME SERVICE 


catalog, now ready. 


. E. Smith, President, 
ational Radio Institute, 
t. 2KX, Washington, D. C. 
ear Mr. Smith: 


I want to take advantage of your Special Offer. 
Send me your Service Manual “Trouble Shooting in D. 


By J. S. WILLIAMS* 


in Fig. 2, by adding the average D.C. volt- 
age (Vav in Fig. 1B) to the A.C. compon- 
ent, shown by the ripple voltage-line in the 
same figure. 

A D’Arsonval (ordinary D.C.) meter will 
give the average, or D.C. working voltage. 
The A.C. component, the R.M.S. ripple volt- 
age, is the R. M. S. value of some A.C. volt- 
age which will give the waveshape in ques- 
tion (ripple voltage) when it is imposed 
upon a smooth D.C. voltage equal to Vav 
(Fig. 1B). Its frequency is 120 cycles, for 
a rectifier operating on a 60-cycle input. 

Voltages across rectifier circuits naturally 
vary with the line voltages applied to the set. 
Line potentials reached in service are some- 
times as high as 135 volts. Because of this, 
voltage measurements in condenser tests 
would be made with 135 volts applied to the 
set. Or, if the measurement is simply to 
determine what voltages the condenser must 
stand, lower voltages may be increased to 
an equivalent of 135 volts, by multiplying 
by the following constants: 110 V., 1.227; 
115 V., 1.174; 120 V., 1.125; 125 V., 1.080; 
130 V., 1.038. 

The maximum voltage ratings of, for in- 
stance, Mallory-Elkon condensers are: 450 








7.5V. FILAMENT "81 4 MEGS 
TRANSFORMER 

CENTER- 

TAPPED 


JEWELL 
PATTERN 


0-200 
MICRO- 
AMPS 
rt 


110V 
60 CYCLES 
A.C.LINE 




















Fig. 2. The connections of the peak voltmeter. 
The entire voltmeter is easily mounted in a 
portable case, with cord, ready for service. 


E. H. Scott Radio 
Dept. RC10, 4450 
Chicago, Illinois. 


Allwave Deluxe. 


volts, D.C.; 475 volts, peak; 25 volts, R.M.S. 
ripple. 

With 135 volts applied to the set, none 
of these voltages should exceed these values. 

The peak voltmeter described here is suf- 
ficiently accurate for all test work of this 
nature. In addition, it is low in cost, easy 
to construct, and it is usable on either D.C. 
or A.C. as designed; the range is 0 to 800 
volts. 

Only five parts are needed, as shown, 
These are: One 7.5 volt center-tap, filament 
transformer, T; one ’81 type tube, V; one 1 
mf, 1500 V. condenser, C; one 4-meg. re- 
sistor, R; and a Jewel pattern 88, 0-200 
micrometer, M. 

(Since the voltage and current in an A.C. 
circuit are continually varying in value and 
reversing in direction, it is evident that the 
equivalent to an equal unit of steady direct 
current is really some value between the 
maximum and minimum values of the A.C. 

In order to establish the units of alternating 
voltage and current on a common basis with those 
of D.C., an ampere in an A.C. circuit is defined 
as that rate of current flow in an A.C. circuit 
which will produce heat at exactly the same rate 
as one ampere of steady D.C. This is the effec- 
tive or r. m. s. value of the A.C. and is equal to 
the maximum or peak value muitiplied by 0.707 
(for a sine-wave potential); also, the effective 
voltage is equal to 0.707 times the maximum 
voltage (for a sine wave). 

The heating effect of D.C. is proportional to 
the square of the current (12R). If we consider 
the instantaneous values of current flowing at 
various internals during a cycle of A.C., then 
square them (heating effect), then find the aver- 
age of these values (average heating effect) and 
then extract the square root of this average value, 
it will be equal to the D.C. that will produce an 
identical heating effect. The effective value of the 
current obtained in this manner is 0.707 times the 
maximum value. Since it is the “‘square root of 
the average or mean squares” of several current 
values during one cycle, it is abbreviated root- 
mean-square, or r. m. 8. 

This subject is very nicely covered in “Radio 
Physics Course,” by A. A. Gherardi.—Tech. Ed.) 


Laboratories, Inc., 
Ravenswood Avenue, 


Send me fully detailed technical description of the néw Scott 


Cable Radio Tube Corp., 
230-242 North 9th Street, 
Brooklyn, New York. 


Gentlemen: 
C., A.C. and 


Battery Sets” and your book “Rich Rewards in Radio,” which ex- 


plains 1 
raining men at home in spare time. 
ot obligate me. 


Radio’s Opportunities for bigger pay and your method of ( ) 
I understand this request does : 


Please send me current bulletins without charge or 
obligation on the items checked: 


SPEED Radio Tubes ( 
SPEED Television Tubes ( 


) SPEED Foto-Lectric Tubes 
) SPEED Triple-Twin Group 

















“HONOR 


BUILT” 


Some tubes are sold on low-price alone. Where price is the whole consideration, we can’t possibly 
hope to sell Certified TRIADS, the Double-Checked Tubes, with an engineering pedigree accom- 
panying each tube. The TRIAD certification slip assures the purchaser of positive satisfaction and 
the dealer of a real profit. In quantities, the discount is 50% to TRIAD Dealers and Servicemen. 


QUALITY 


Certified TRIAD Tubes are of superior and regular quality. They are all 
right up to a very high standard. The engineering slip which is sealed in with 
each tube assures you of absolute satisfaction with a real guarantee. Our story 
in a nutshell is “there are no better tubes that Certified TRIADS.” 


PREMIUMS 


The announcement made in our “ad” last month practically cleaned out 
our stock of the $18.00 Hammond Electric Clocks which we gave free 
to Certified TRIAD Dealers and Servicemen with their first 50.00 order— 
$25.00 met. There are a few left. 


We are now able to make another striking introductory offer. By an 

arrangement with the publishers we now offer a handsome copy of the F % ; oss 

popu ular Official Radio Service Manual or Radio Encyclopedia with each ~~ wer : ae ae 
ler or ."* initial order of 40.00—-$20.00 net. No radio . : ~ 


.) 





Ger; ~ , ‘ 
pl without copies of all these important books. *etlio 5 $ OO, | Fedo: gpedia | 
Read the publichen’ advertisements which tell you all about them, ves \ on ‘ to g V1 \ Me. 


then send in your first order for 


CERTIFIED 


TRIAD 


T U B E S TRIAD ypescunns -. 


My money order or check for $20.00 is attache 1 In 
return, I want the CERTIFIED TRIAD TUBES liste om 
the regular TRIAD TUBE List amounting to $40, foe 506 


The TRIAD Line is complete. It includes all types discount. I am also to receive, ABSOLUTELY FREE, the 


manual checked below: 

° {[] 1931 OFFICIAL RADIO SERVICE MANUAL 
of standard Tubes as well as Photo-Electric Cells [11932 OFFICIAL RADIO SERVICE MANUAL 
[1] 1933 OFFICIAL RADIO SERVICE MANUAL 


Television Tubes. [1] 8. GERNSBACK’S RADIO ENCYCLOPEDIA 


CERTIFIED TRIAD TUBES are licensed by 
RCA, and are sold at the same list prices. 

















My letterhead or business owe is attached 
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Set 
Analyzer 


Ohmmeter 


No. 77 
Universal 
Analyzer 

Converter 


No. 75 
A.C.—D.C. 
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No. 62 
Tube Testing 


fe Power Unit 
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No. 57 
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the pictorial 


INDEX 


to the new 


No. 66 TUBE-O-METER 


(Also available with stand 


SUPREME DIAGNOMETER 


Seventeen mode, 1A A ne and combina- 
tions of instruments that speed and simplify the science 
of radio service! The answer to Mr. Modern Radio- 
Man's demand for "Supreme" engineering leadership 
in all his equipment . . . a demand born of the bril- 
liant, indelible way the DIAGNOMETER wrote the 
name SUPREME across the horizon of the radio service 
world! No matter when you plan to modernize or add 
to your equipment, send the coupon NOW for the 
1933 SUPREME catalog—now ready—and free of cost 
or obligation. 


No. 90 SET ANALYZER 


No. 18 


Counter 


Tube 
Seller 


No. 88 
Leakage 
Tester and 
D.C. Volt 
Meter 


Shielded 
Oscillator- 


Output- 


Ohmmeter 


No. 40 
Portable 
Tube 
Checker 





